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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording method using the pulse dividing method 
such that the satisfied recording of the mark length 
modulation is performable. 

SOLUTION: In the case the mark length modulated in- 
formation is recorded on a recording medium by the 
plural recording mark lengths, (i) the time-wise length 
nT of the recording mark is divided in order of T|1T, 
a1T, P1T, a2T, (32T,..., aiT, piT,..., amT, pmT, T|2T, and 
the arrangement is made so that the irradiation of the 
recording light having the recording power Pwi is made 
thereon in the time of PiT (1 <i<m), and the irradiation 
of the recording light having the bias power Pbi such 
as Pbi<Pwi and Pbi<Pwi+1 is made in the time of PiT 
(1<i<m), then (ii) in accordance with n of the time- 
wise length nT of the recording mark, m, ai, Pi, T|1, 
T)2, Pwi, Pbi are made variable, and for the time-wise 
length of at least one recording mark, the above pulse 
divided number m is settled >2, and also expression 
n/m>1.25 is satisfied for the time-wise lengths of all 
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i T(Uigm) ^Sepratti^Tti, Pb<Pwt 

C Z«i +E/3i = n-r? ( 7?t40 . 0iryi2. 0 

[ 0 0 1 3 ] 0. tfl!*SffitfcUT(4. nT?-? 

i^^itk5:iL5[l*mI (m = n-k, fcrtfLk 
(4 1 tiilt 2) fc4HW (^BH¥9 - 2 8 2 6 6 1#£W 

WJ; 3 W*JHM£3SS r n-kiMW j 
[00 14] 

( 1 ) fBiS^iSffi^LlEli^fi^itf 5*§£ 

isifv- y mmm imttitt =t o s«s k& 

yn.yyjf«£KM«€LT»sy 
n •/ y JUIjjT Syh £ < -f § § „ 

[0015] ( 2 ) iBiM3ffi£±(fT-^iKjtl'- h 

mmmc d^dvd commmi eh* t*-c k , y n >y y 

WX'te 1 fS3E (&3E 1 . 2- 1 . 4 m/ s ) T"«S*y 
o •/ y JHMT(i 2 3 1 -f 7 #T'S> 5 *\ 10 fgaT'(4 2 
3. l^y#i: HKDVDjRjSflrC 
(4HSiS(3. 5m/s ) T"M8?n^M!Tf43 



8. 2^yg?T'$>&#.. 2fgat1419. \-f Jtybti: 

So 

[ 0 0 1 6 ] ±IE ( 1 K ( 2 ) J 0 fc, =fc 

0 AWficD^r -f X y bWslCD, 
D VD^tfc^T(4»^n y JHfflT^'#^t@< £ 

-mcD^m^v-mmmmtitxmm, ± 

fctM*> bit X(VmF3Xfo fM.. u—f-W(DiL 

*>±tf D ^4*>T*« 0 t (i^fL^'fLftffi 2 - 3 / 

m b mm m& tmt & mmma-yfp t * 
s^tcA^is^s-fyfMSt^st. ajtf^y 
-* 4 is?Effltiy3iti>frtT^D^Ttsa^. ib 
mmmM^ i',rzw,\L&>-'-? j >M xzn&zbtf 
x%%<%~>xito o i*i4>fi#iis^v— f-t-A 

t -> x -^tt^msmim t> ti% < * -> x 1 1 v \ * 7 
[0017] ,i^p a mfi&. 

«!B • ut&m^n^ittimmb^h. # 
B B B *:-?-y &ffMt-i>^{4, iBSioa/j^fMt^- 

[0018] mH£. 03(a) iZ^rfX o [Z^yniV 

x m rnz t o tz < mm <, ^fm±.mm> v 

T'\ ^^"?-y (I^tfCD7t-?7b«EFMn 

^tolEJiv- y xmfa 5 Tjii±« v- y ) &ib« L>t 

03 (b) t*-t«t-5l=. ®ffitfffl'>t:4t&£v 

-f&fmzti. mm(c) i 1 z^-ti.?%mA,tm& 
mw&ztLi. turn. ^-?~7x\m\z-?-?m 
mza^x, miifrh<vmM.mx'wmmz 'omnmrn 
ifi±htK -nx, rmmmm t<i&T ix . wm\ 
mzum^itLxLtotztbxhhc, z<mfi\±. ie« 
mcowM^i&^mb'mt^, mmmiibmm^mm 
mmT-fitzibxhi. 

[0019] mz, w&&\tmib^bm%x% h\vc 
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E3 <d) (c^i^t, oL^«s^±^#jyr? 
±i> *\ ^tzftwmBumihtdmz tix^&tztbz 

tl03 ( b ) Mf ( d ) col o ~?-7<7)h:Zfr-cn 
6ZtX\ ? cD5fcS*> A>«ffii TIBS 

mmmm^BimwMtimz^ o . le^w^sMn, 

[00 2 1 ] L^U fiiicDJ; -3 fciSffigfl^iWUbZ) 
- R WT^ISIW^ $ 4 T<7)V~? *Wk<?) n - k 4HW# 

?e (fc-eu k = i ) -nes-ts*^ mmn—9<n 

[00 22] 
[*10] 

«! T, /Sj T, a 2 T, yS 2 T. a 3 T„ /3 3 T 

ummm^m^mx, 04 < a ) aco^ 04 

(b) JiiS*Saw%£-CibS#. U-ftlfcaj i\ « 2 

[00 23] «»O*§^(±04 ( a ) IZTprfX 0 K 
/3j T, /3 2 Tf'^fflf^rBl^+^tfeSfc^. 

KKifcflJLT'hS 04 (b) COiota 

TT#iB§;ft.S. S6 B B B «a««t«£flW B 12K ffi 
lia^Tj +T 2 +T 3 tJt^TiSffiS«T 4 +T 5 + 
T 6 T(if o fc £ < * S fcft , BghlUbWg i o < 

«§ B B B jfcft^iB; *)*>twc. -7~? cmm-ft-cn 
a (t=2 3. i^y&*it ) , iwsattii oflsssja 



[0024] JilE^J; -5 ffl^{bM«#:tfc^T(i, 
^M^KMft^cfttMS? n ■/ ?M3T^'@< % 

%mttfit&t&. is H B B «st# B B B «v-?^ 
-rvw, -^t'fe B 3 B ^«/-cfe^$gi B €str EI i&««^i» i 

[0025] mmmm^mmtzmz^ v-y- 

§<U:fc§£i>|B| t raffli6S4i t 5 . «i(f . ifcg 7 8 
Onra, |gPiiNA=0. 5 0(T)]y — jf — ^^^4 0 0 
nm. iflPSNAO. 6 5 iZ^WUz^MZ, t"-A 
S(±^ 1 / 2 fcRtfii . i « t * h'-A|*l<7)x^;^ 
-^fljjW&tSfcS: 5 fc ft JDfKl^ii^a 3 ft^W < * 0 

[0026] *^{±±IErail^&M*t-|»^ftt=5rS 

ix^: t cox-fa *) . fog wt± , flfafaiafiH»flfa@a«t 

miff ^lEii^Tx o zfflmjjmt ^MzmLtz± 
mmmm-f&ztizfoh, 

[0027] 

^L/c„ lE««*t*^KI^I»- 
t (c J: -5 T ^ti^'lf IS^S»OlE«-?-^ 

mzx mimh^zhtz o , — ^^ies^-^wi^isiw 

T 2 5 n s aTX fo h„ n \i 2 14±W i 
£ . K lEfi^- ^ WB#ra1W4f$ n T £ . 
[0028] 

[SI 1] Vi T, «! T, jSi T. « 2 T, /8, T\ 
■ ■ «i TJi T, ■ ■ ■ , a m /3. T, r> 

2 T 

(m(i»W^4HPHtC*S. Si (a, +/3 i ) + Vl 
+ Vi=nX"hh.a i (lgUm)liOJ:0^H 

%ii?ti- 2 vj± 2 ar^mmx $> 5 . ) «jhi t^su 

«i T (Uigm) tOBeralrttfc^TtilEii^V 
-Pwi S5lB»3e*!S»L. /3i T ( 1 g i Sm- 1 ) 
CO^rttfeV^Tii. Pbi <Pwii>oPbi <Pw 
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)Vxftmm.m £ 2 JU± fc L . ipr>. ±x m EHv- ? 

iSfUB^RS tout n/mSg 1.25 fc 

[ o o 2 9 ] 4 fc, jg&mmm^-z. mmm-x 
m^mvimmmmmmwx'fo^x , m ; Ge 

, (Sb s T ei _ x ) 1 . y . z ^ (fc*5U O^z^O. 
1, 0<yS0. 3. 0. 8^x„ M{4, In. Ga, 
Si, Sn, Pb, Pd, Pt, Zn, Au, Ag, Z 
r, Hf. V, Nb, Ta, Cr. Co. Mo. Mn. 

4. 

[00 30] 

[^iOHtt^ff^J] JUT, 

«a»m *>j?%<?&^ m hi zffltw& viz z%<tz> 

Z fc lz X o X . TKIBS^ft^^lt^^jDiftBt^ * V 
— W*«9Jfcg38LKM LT+^ft < fc h Z. fc , 

^£H. 2 5 n sJUTfcV^®^P>y^ifffiti3^ 

[0031] mmim, im~?-?mmm%zz 

nTfcUifcS (Tl±mm7v<yt>®mX'for>25ns 
JUTT S> h . n (± 2 JU±«0 g f«'* 6 . ) . f If Eii V 

[00 32] 

[»12] v x T\ «! T, fi x T. a 2 T, /3 2 T. 
■■■>«! T, ^ T, ■ ■ ■ „ a m T, T, n 

2 T 

(m(±^l/^4MW»rr*4. Si («i +ySi ) +??! 
+ 7? 2 =nT»4. «i (l^i^m) UOJ: 9:**^ 
ISBTCftO, /3i (Uigm-l)li0J:9A*l« 

»re&9, iioa±^i*t-*)i>„ 

2 ii. ^ti^'tia^-2lU±, *£L<{i0klL *£ 
ilff 2 ITRfft L < (4 1 IUTcDHITC* 5 . ) nmzft 
fJL, «i T ( 1 =S i Sm) cWslfttfeVvmiES^ 
7-Pwi C)£gi31££5S3*U y3i T ( l^i^m) CO 

nwi^za^xu, Pb, <p Wl K»Pbi <Pw 

i+ i i^TXAV-Pbi CDiEMft£fSSfU *J«5r 
< fc fc-^lE£iv-?mp B lW^£fc^vt(4±fE^ 
/kX^f Km £ 2 fcLt fc L , 3&*o. £T CDiEiT?- ? co 
^Wl^C^^n/m^l. 2 5fc-f£ 0 
[00 33] -f %jb*>, f£*^n - k#»Kp$fc «t#Uf 
^X^JSmfc n - kfi ( k(4 1 £fc(±2 ) fc Lit 

fi\ *m%xum£WM&frt>mj£th<, ^mmzn 
wm. fc fc-o<?)iE«v-^£7)B#rBiem$t'o 

V>T{±±IE^°^X^mmSr2JU±fc-f'S„ fcrtfU d£ 



mi) iz^^x'vixMmio'mm^\ mz2 

m imt* 1 f VUX tAM7^*7-Pb ^ie«* & i 

[0034] ^mttz&^xiz. ^txmm^-^^m 

7? 2 £*t0fc-t£fc. Si (a; +/3i ) /m=n/ 
mT£>SA>£>, n/m(4 («i +/3i ) «T%S^S? 
(CMje^^flT* 0 . ( n/m ) T{±^M^°/PXOT±^ 

m%mmiz#mmt%h« 

[003 5] mm) n - k#fiJ3j5tCiim= n - kf* 
->t. k(±l4«42tSI£StlT^I>*^. n/m = 
n/ (n-1 ) Xlin/m=n/ (n-2) i 
<7)tfi4. n^^^{Jfc"T5^^A,. ft^V-^Bf^ 
Mn,„ Tfc-t4fc n. ai Ct5Vvrn/m(4ft/hfc$r 
S. BP*>. ^S"J^7kX(0T±^MW(i«Mv-^-C'ftfc 
ft<ftftV-^-C*fcffiV^^.. «i T, /3i Tfift^ 
v— ^TftfcffiV^ 

[ 0 0 3 6 ] #IR{£ . E F MSEttSaS-Ctt n = 3 - 1 
1 . k = 2"Cft**»fe 

( n MX /m) =1 1/(11-2) =1. 22. 
|^ttCEFM+3a(^r^Ctin=3~14, k = 2f* 

(n,„ /m) =14/(14-2) =1. 16, 
(1.7) -RLL-NRZ I^ifflT(±n=2~8, k 
= 1 %CDX 

(n.„ /m) =8/ (8-1 ) =1.14 
^Sfc^r^. 

[0037] TIE^^Hff^^J: ^ t. f£*T"!±n/m 
(41. 2 2. 1. 16. 1. lAWS.Xhh, 
■y^Jffi|T^j:^2 5-^yf^bMfc, Rfcft^-?- 
7tfcV^T^fiJ^7kX«^jaW2 , 
IEH^ </W KPal a i T <7)^-m& hL<\tt7? VVX \EM 
jS ± TtfOWI^12. 5^-/#*iSfc^§ 0 ;il«4^ 
4<H-3«i t»UT. «i Tfct<i4/3i T<7)V^ 
•ftL^'12. 5-ty&*)Ht^S>It^'t. %h 
t. ^nv^M»!T^2 0^y&LUTfc^§fc, «i 
Tfc L<(4/3 i TWvf*i^#£ A>tT$ < L4 

0 „ 

[ 0 0 3 8 ] TIE^IMtfcV^T t'tltim^CDa 

1 fcL<(4/3i ^WIJ; l 9^< ; 5r^/tfcLTfc. ^ix 
(iffi^S'J^«i fct<(4y3i ^^tM<5r^ifc^S 

frm^K^&itlz^b^l^K ifeiEittli. n 
-kiHSHratctiS («i +/3i ) (M^-f Lfcnfc^ 

t<^<. n-7? (»7 = 0~2) fc^oTV^Tfcj:^ 
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[0039] ^mmm^Mza^xu, m-?-? 

Tn/mfel. 2 5*}^^ i^tm^a^fS. 

(4\ IBii^/kxixfiJa, T\ ^7^7I^XK^/3i T£ffif 
h 0 . 5 T J: 9 £*£K£ .1 fc , IEIi:l<7)Jn»£ 

[0040] fflzv-?im\'^i l z\3mm&iz£&~? 

m±0-7-^tMUT(in/m(±l. 5ii)±ttl,i0 
Iwk 6TiilT«Sv-^t^UTt n/mfil . 5 iSJLh 
£-f&<59##?£ U\ iW*L<lin/mlil . 8tl 

n/mi±a^4OTt U Wt3JaT 

[004 1] *fEBH«JMSB»*ffildaeP^a 7 y'lSIIT 
iffi.WZZfflfc&JzS < , 2 5ns BIT, t < (42 
OnsElT, 3£>fc#4L<141 SnsjaTfc-t*. fc 

iiiso. insja±, i?4u<ttinsja±, stuff 

* L < tt 3 n s &± fc S . 7 O y ? JSSBTtf/jMg I, ^ J 
if, n/m»f;M&^<««iLU„ 
[0042] *56BHtts(tSIB»v-^ £{4, Slit, IB 

»5L'5SiBHWv-^i:L'CB»3*LS. I[J*>, n/m 
^1.25 £}f£-f , n - ka*ttp&3 2 T , 

3 TSV'4 SrS^^It J: it^^ib 

±3ft& Jl & A t -f § t £ , WIW v- 9 iMfa 0 . 2 
(A/NA) J; 9 tBlftT^Si:. ifL^COftHWv- 

^im^mz^mLxwm^h, t^t, ibis-?-? 

^Si4«ftae<jv-^^^ffM'f--g.*l^t(4. *ii£>cD 
ISIBfcO. 2 (A/NA) J:0t/hS<^^»* U 

[0043] ^mmzti^x, «i, jSi, ??2, p 

BJtfc^Tii, fBii^/kXHaai T ( 1 S 1 Sm) CO 
T^ffiiUt^t 7 ^kXg^i T ( 1 S i Sm- 1 ) 

cmmtt thiz 3i~jm)±. mz 5 -tjw)± . 3 

(UiSm) is itlfjSi T (Ui^m-1) £3^ 

y#«±, #t5 7vmji±, s&ti o^y»ja±t 



(ISiSm) RViSi T (ISiSm) O5 0%JJlT 

[0 044] *HH^tiJ^T(4. /S. SrOfcLTft^ 
^7^7l/X EST* SjS. T Kft Srogflt < T i> 4 ^ 
*\ V-^«S»»SWorn E IS^^^*l^{4/3 [1 T 

&J2Ui, »t5-f/#W±i:U 4 9i?4L<{41 07" 
Jmiht-fh, imrVVXmma i T(UiSm) 

^'3^y#ti±. #t5-fy»lil±j)ix«4\ lEii^wi 

[0045] — ^T>T7^7I^XB:ra/3i T(UiSm- 

1) t3-fy#ii±. ^t5-ty#ULhS)<ttr, ^-fr 

XA'7-Pb^SifA"7-Pr fcRSffi, J)4V^4b 
5 -y ^ yy-yr-i&a t"ffitSPtw*v « D 0 4 TTff l> 

#4 fc»K(± , coffin v- y co^iaw^ StoUT 
Si («i ) 140. 6 n±l3t»/hS<-t4, #t0. 5 
n iDfc/hS<-t4«o*tia s 4U^ J; , 9»SL<(4S i 
(«i ) (40. 4njaTt-t4. IEii^7PX 
ETO^PSi ( ai T)S2i (/9 1 T)J:^iffi<U 

t , 4s-v- y rtr^- 7 > vi x gia*«g < * i> i 3 t-r 

§o^Ft*F4t<l4, i=2~m-l COSTCO i(^L 

[0046] *fKB«iEH*ffit:tiV^T , « ± ( 1 ^ i 
Sm) ay'/3i (l^i Sm- 1 ) C0fl{4, IEi^7kX 
Era«iT (lgiSm) ^7^7^ KM/3 iT ( 1 g 

i g m - 1 ) wcoimz£~oTmm$.&zti&i\ ztc? 

tlim 0 . 0 1 £Lh. »4 L < (4 0 . 0 5 JiLtC* D , 
ii^SJilT, »4 L<(43OTt"S)§ 0 /8i ( 1 

^ i sm- 1 ) tovvcii. ft* ot^hsv^jaaafts 

*Cf5-HJ-t^s - fc Wbko-mt L < (4 0 . 5BLL 
1 ia±T* 0 , - j-^ ^ 19 v •> fc ^ffl§tLt-#' 
TffiMv- y j&s^EfW t^-Si 5fLTL^dif:***S(J5 
T\fftL<(42. 5,#C2HTt«. i^SSS 

(4. ^-7%mmmz±t^wmz^t%m%)<?)*7 
> wx m%\ 0 1 t [z a # ^ „ 
[0047] *3t. v-yfisiM^t*^ 

»»&#i§ftf*C0^7^7kyKP B 1/3 [ „Tt-5UTt. 
JJEHK^iti^SiS^ /3.(4, M^O. 1 JSJL 
±, Jf * L- < (4 0 . 5 liLL #t 1 KUi-Cfc 9 , if 4 L 
<(42. 5, W(C2jaTC*S. ^11^7^^ «i T 

(S) «i T (2 Si gm-1 ) C0-TO7#ifflffli4. Z 

\,\ a*Wt!4, («i +/3i ) T (fc^fL2^i^m 
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-1 ) tfdi Ui ) T ( tzti L, 2 S i g m — 

1)J4, 1. 5T, 2TX(±2. 5Tt-t&<Dt)Wt I 

gm- i ) temMtMmftco^y-Pbji^ ibha 

iVX a i TRtf a ± + 1 T £ BSfft § IBSD^ V? ~ P 

WiSVPw iM J: 0 fc/hS < -f £ . tx$ 5rJWB»a*fl' 
& Afc(4 , £T Of E«-?- ? cWJW J|§ t*3^TP 
bi <Pw 1 -t 5 U\ 4>9#ML<f4Pb 
i /p Wi SSO. 5T"S>0. §^>tif* L<(±Pbi / 
Pwi gO. 2Xhh„ A>f7XAy-Pb(4B 

4B#t B?jtt h ± <?» nv- p r tmi<-f&ik ifix-% 

[0048] ^5E«-^«f2iiv-^«B#fH6m$ 
LT. i tJECTPbi S.y'/X(iPwi t 
2JSl±«0fi&ffl^T*)i^. =f#t. SfclfrOfBH^/I^E 

HaV-Pwj Sl/Pw, Sr. cf^lBii^/^Eraa 
i T ( 2S i Sm- 1 ) tfelt-^IEft^V-Pwi fc^ 

^W^KMai T ( 2S i Sm- 1 ) £fc{«iBfi|A 

JWXgMtfi T (Uigm-1) tfctt&A^f 7X 

% l n £3r$-<5 < t i 2 o^iHJS v - ? OPbIT" s R 
t i Pwi SV'/XiiP bi Offii: IT 

[0049] j&tffllz&^Xli. lEIiv-^SrffMt^ 
V v?- ? BIK iff) 4 3 17 -c93lM8f ^5 
fl&VVtf, ff4L<i±Pbi 2SPe<Pwi &&A<7- 
P e£03teS:S!5»il~rSo M^MfBiM*T*titt\ ^7 
-P e fiJBSSW--?-? Sfcft^l^V-fc 
"tfi. £f)*£, (n- (t?! +v 2 ) ) TKIffltfi. 
A>f7^W-Pbi £LL fl±^V-PeOTO*2r 
HSJttS^'jlfi U\ A^TXAV-Pbi t|BIt 
*\ iHS^-PefcllltfcitUf, #8PW*|IIBtf) 

7^^7-P b(7)3i£SrB§ltt§*^ ftJlcDtEJlA/kX 
m'Sa 1 Tt^ffLT^M 7XA<7-P b COftZmtt 

[00 50] IBS^V-PwSy'^M T^^V-Pb, 4 

co 9 a r t i. -> x . tK^Kcrmmmmmumts: t < 
&. mm, ymmm^M-s. Pw&sv^Pe&iE 



-■efts. v*^i=*^tB^-A-5^ h ^immtwM 
mmn. pwup e 4 0 < . ^ * y -js^^sr 

[005 1] feftlbt <t SIB«^ff 

o «^t{± . P w(4f EHJf 5- SHIbSS =t 0 vSSt 

iBSSffa^fca. ^< t i>IB«Jl&^OM*J: 0 

p e \imm^tc < t h^^ma^zm^ 

L&bl^V-X'fo&„ 

[0052] ±m*?^Mmmmnxm*?. m^zx 

0 im^ii oyAYV yxmWX'te . P w(4!B!iJi 
€$^0. SSBt^-^JtO. m^-tfz*). M%Ltz 

0 . it^K&^imi-i^&txm^ti izm^^v 
-xhi, mt&mmtiwumtzzix. ib«^v 
- p v>rw wmmtt: h ft , m 1 (4» 
£&me>mziffifoe>m&* mmm^v-Pwit 1 

-1 OOmWgl, A'^f7X^°7-Pb{40. 0 1-1 
OmWM&X'hL 

[0053] ^-f*U0iSE*tffiffl Lfc*&"Ct» . fB^^° 
"7-Pwl4IB»«t^<!>36^«te^S<il&fl:SKia-f&t 

'^S'Srias * xiim & #ia t . j -> t ii*oia 

AW 7.XA>7-Pb{44^:< fc tlEil^V-Pwj; Offi 
UAV-T$)I» 0 M^i4, IBfiAV-Pwa^IiAV 
-P e J: 0 t(S< , IBfiWt^feiBHfl^SRfftL 

[0054] UilMBfl L7c4 3 *^SW«ffl®i4, ffl^ 
€SL 5^ byy^S3tlBii«ft^fc-'iS<v 

b^^ffl^»(4IE«Jf«# 
£ t ^fflMffi t v ^3 2 -^Oiagy 15 ^ - 9 & IE?l(c$iJ» 
tSiit"?-? IBS fc ? M*Sr 3 A , 

*yrtfox t«t SIBii®o^ffl«fg{4ffi«5 b7yx 

^ t . *%mimmmpmmmztt Lt^ta? 

[00 5 5] ^Bffeo^Vl^X^-fiJt^l-IEiSTffttfc^ 

i!'- : 5:< t i> 2^<7)|E«v-^ C^Ht, |5j — - WVVXft 
Wtmfeffl^TiH. M^i4. 3TV-^fc4T7^ 

m) . j8i ( 1 g i gm) , ??! % ?? 2 , Pwi ( 1 g 
igm)&lK'pbi (Uigm)0^j:<Hlo5- 

So 
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[0056] m\m.mi±ucoimi\'hh\i^mmz^A, 
s. art, ^BflWNVPx^sij^^a^j&^-r. 

dJHW^raCMl ) #Ji.(f. 3TH 1 1 T*t»v-? 
£tSft£EFM£tftJp£t\ n = 3ti)t>Tiim= 1 b 
U nS^4 (4. 5. 6, 7, 8, 9. 10, 11) £ 
fc^Tm^tM^-'to IP^, n = 3, 4. 5. 6. 7. 
8, 9, 10, 1 l^LT)itm=l, 2, 2. 3. 
4, 5, 6, 7. Sff)i.o\Zttmth. 

[0 0 5 7] ZC0b^n=l 1 (CfcUT n/mJift/JvC 
1. 3 8"C*9, n = 3Ci)^tn/mi±i^*3ff. 
^. 

( ^ffl^M 2 ) H t < E F M^ff^T", n = 3 , 
4, 5, 6, 7. 8. 9, 10, 1 lfcMLT, JUIfcm 
= 1, 2, 2, 3, 4. 5, 6, 6. 6 CO Z. 5 fcftmt 

i. 

[00 58] ;cOtSn = 9(;fil>tn/m(±i/K' 
1. 5, n = 3(C£3V">Tn/mtiifcJcC3't"J>£„ 

( ^MMlfiraSffl 3 ) |3|t< E F mM)r£X\ n = 3 , 
4, 5, 6, 7, 8, 9, 10, 1 lfcStLT, Mtm 
= 1. 2. 2, 3, 3. 4, 5, 5. 5 CO J; -5 t4MWt 

[0059] £CD fc £ n = 9 tfcV vt n/m&fWvt' 
1. 8, n = 3iZ&UXn/m\±WckX'3X'fo%><, nC9 
M&SiKK fc i> 2-o<50lBiiv-^t-oUT. H-cda 

1 =«i +/3i ^fa- 7M— Jt («i / («i + 

t, . 

[0060] t frLKffb , #atc n t zmftmtti 
£ < mm<n * ^ffi^ffl t * -5 - 1 a 1 * § . 

T£>L<i±^ffifc5jV)l (1/2T, 1/4T, 1/ 

5T, i/i ormmit i^) izmntxumo 

[00 6 1 ] Si («i + Bi ) + (Vi + V 

2 ) =n ( Vl , J?j Hrtil-fflO^J?! , 0^?? 2 * 
458ft) b%hlo%Wmv 1 T, t? 2 T£KW\ dfi 



<(vi +v 2 ) <ibthmmt.LYK 

[oo6 2]±ia??i , vi a. Kv-^t^tfayf/ 

??i t, m T^mmmzz^t-fi, #mi 

— ^F^ESL.flKrS Ofc LTi> Ogf^ + 

v 2 ) ^it%;z>mmx\ mmmLx^&w ±iz. 

-it («i / («i +/3i ) ) itiO^nffik-t 
§<, itfD^rffifci-aT, v- ? SIESTA t Sr 5v- 

[0063] JI*WCii, ^IIOlEi^V^JWIKir! & 

wxmmr i ( 2 s i s m - 1 ) t im% 

(Orj , «! , /Sj , t, , a, , /3 m Sr^ z FI)i|St'l> 

[ o o 6 4 ] ! mco%m>wxmma l Tmm 

« i T tisttSIESi^V-P wi ^^COIEH^^XIE 
r B 1a 2 T, ■ ■ ■ . a, Ttt3(t§»>V-PWi i 

[006 5] n?&m&$3T^4T(7)£oJj; ! ®X^~7 
fg^^-T^o icOid^*!^, lEIi^V^Kralai T 

s ft h mm& < ti vux mm « i Tizmm 

OltS Z b i>X'^ h o ±IEO i 3 ^, *II^7kXX 
[0066] jfcffiaM&'W^iagla ! TSr^-fL^-ltS i 

mmm#crmmc?M^Bikc?mmiznmxfo o . 
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b*>ftfflmz£ <m&zt x\ m££hititm\ 
9m*&<~$-i>zb#mrci>&. ^x. gast 

[00 67] ±ISi:!iiSt. r, „ « : , /3 1 . 

( 2S i Sm- 1 ) Sr^i^itf, V-?x>y i/fc^ 
SS^t^SgOflTOfflffll-t h c\bi>X^h« &± 

o^TJaTtilK*. 

[00 68] S*Wti4, ^-V-^fipra^nTtiftS 
/Cf-fEii LT L i * HilE^ ^X^f i|(4Hig-T# S . L 

(^wnm^^x^±um i) mi ( a > <n x o &e f 

M^Sfifcv-^gSSlT-:? 1 OOtdtfLT. 01 
( b ) -C^iMW*^ 1 0 1 £»J*H-£ . flP*>, n = 
3, 4, 5, 6, 7, 8, 9. 10. 1 lt*fLTm = 
1, 1, 2. 3. 3. 4. 5. 5. 5<9J;-3fc:#$iJ't 

&. i<?)t#, eii(c) tistNsymov? 

l>[IIS£Ga t el, Gate2, Ga t e 3. 
G a t e 4 i t T"0 1 ( b ) <7>j/ffl)3tt 

mmttzbtf?%&, 

[0 0 6 9] 01 (c) t^l0 2T'*fG 

a t e 1 t±5fcffifESi> Wo* « x T £ g®t#fgT d x « £f& 
ff-Sfl 0 3tftGat e2(i2#BJ3lBW 
*fmd&> VVXffi a i T ^SP^T, 2 SKIfetS if" 
•So flF-g-1 0 4t^tGat e3ii, A^TX^-P 
b^i^WXt^V— P e Sri •o^VL' -XCDH^Sr^I 
BP*>. Gatel. Gate 2MGat e4TfE 

(iA'-f b § is-oXyrtJVXWPi T£5S£ 

S^t^UDfc^tti^V-P e zhuvi/xz 
Gate3M'T dl tJ;1 (n- (??! + 
J7 2 ) ) T#££S. ff^-1 0 5T^-TGat e4W 

d3 i^ftftfE«^kXa m T£3S£3-£5. Gete3 

[0 0 7 0] i/t. agfipraT^at^a! TfcJ^h >3 

! T(±!fctt0JffiIfS . Gate3ta, Tfc i "5 , y3 
„ T(±iffiitM»*C^ 5 . Gatel TMr«> « 1 T 



IXrat-ti. IBS^V-Pw! £3££U Gate2flt 
cOffr^^^gcti TT1±IE«^°V-Pw 2 £f££U 
Gate4tS£«a, m^TTIi. fEii^V-Pw 

3 %m^!vxu.mb^m^!vxu.wm 
mfmm.^ivxmmbx\ m&^y-^&iLizmwx 

[0071] ^ntfifsscoisss^vi-xKawiEft^v 

Tttim&blXn =ai +/3i-! (2^igm- 
1 ) T-fiSL. SfeTi =l-3T"-5Efc LTfeO, i 
tOJi^/Si (±iiSfttrt^5. 01T"iiri =1. 5fc 
Lfc„ tztzL^ /3 1 tttT d! - (T dl +«! T) OffilE 

[0072] I vf ■feoJi^tfcUT t , GateWN 
5 y mm W7 n 7 ^ MET t L < (i^^Sii^O 1 C9 
^-X^P-y^t^fiJtTl^^OtL, «i ^/3i (± 

(f. m=ltU Gat e2\,Z$$»%>im)VVXmS%!. 
&tf* nifin c \!)±X'fctHmmcr> (^fij^«3) 
Kft-oTBrffifflScfcH^ta. Hl"C(in e Sr5tL, 
n*MOTT"(im= 1 b I 5lil±T^VlXi%±l 

x^&. zzx\ ^r&vixffi^mmiznitzfctx, 

[ 0 0 7 3 ] G a t e 4T'^£iX&ilf&K^71'Xa [1 
T(±nin c +10)tii<7)&ft&t&. 01^9T^-^ 
l,Z^-tb&<OXfol, n = n c eD«^fc(4, 9iM^iVX 

mf^m^)vx-m^>2mx^\-th, 01x14. 5t 
z<n-?~? m tftmmzjvuxftmi-miz. mi 

(f. 0 1 T" 3 T7-^ 1 4 T-?-? S- 1 1> iZ 1 aolEii 
v^xaW'^7^7PXT"IEi*-ri>*l^t(4, ^< b h 
«i . i8i , »7i . »7j ^- 3&K#g&£>fcr, P 
W! . Pw 3 £3T-?-?fc4TV-?£T"ffl|t&§fi 

^z<-xbi-iftmsmwxmLiimx'fc 0 . 
wi-Mzm^\ ^xmmt%<7)m\tmmb •%hm&tfi 

foho 

[0 0 74] rVVX%±-ffi£2\^ nT7-? (7)n(7)b 

'onm^m.xhitmkxh & mzhnx^ih^. 

= 2LT (fc^fL. Li42li[±OS») «V-^OlE« 
X Krai a i TSt^^7A7W j8 i T t (t § a i Mf 
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[00 7 5] 

[1*1 3] a 1 +0 1 = 2 + d 1 
a i + 0 i = 2 (2^i^m-l) 
a m + 0 a = 2 + d 2 

(fcfc'U Ztl^tlimz, -0. 5^5 

£?Z, L=2<7)*|^(i, «!, /9i, a m &V0 m ff>Mfi 

ntfM, -3iD?-^ s nT= (2L+1) 
T^v-^e&tlgL/Ctt. 4HW»m = Lffl<0KISI£ 
tiHMU IE«^7I/^Kr H 1«i' TatM-^WXEIS 
j9i' Ttfc(tl>«i' aVy9i' £TIE« 4 5 {Z<&y 

[00 76] 

[1*14] «T +/V =2. 5 + 5-T 
«i' +/3i' =2 (2gi gm- 1 ) 
a.' + /V =2. 5 + V 

(fc-eu 5-j ' aw (i, -eti-e'^iJiec, -o. 5 
as-/ go. s.av-issy s i zmfctzmx 

"?$>&. ttz, L = 2«0*&t(4. «T . j9i * » 
a." Stf/V «0»*tfiFS^4fc«0i:i-4. ) 

[00 77] 
Hftl 5] 

a 1 +/3 1 +a m + /3 a + A = a 1 ' +/3±' +a m ' 
(ZZT. A=0 . 8-1 . 2X'hh) 

±Ml^}VxmL-f?&2X-\±, «i, /3i, «i' , 
„ <5V <V S4, ^ffrfcLOjl 

(cjtB t X 3Efl: L T v vC t J: v ^ 7 W*3££2rffi 2 £ V * 
T(±. n = 2LSt>'n= ( 2 L+ 1 ) C9feif:v-?<7)ff2 
JSKR L T (4 , 131 1 ^-f ffi L fflcof ES^ LT 
lEiiSrff-i „ 0. n^llt2, 3, 4, 5, 6, 
7, 8, 9, ■ ■ ■ ^fl^tl, flfflfcmfcjf 

(CI, 1,2,2,3,3,4,4, ■■■ tfl.o * 
ftWCfi. EFMjaim n = 3. 4, 5, 6, 
7, 8, 9, 10, 1 1 tSLT. 4HM&m£JK£m = 
1, 2, 2, 3, 3, 4, 4, 5, 5b~th> ttz. E 
FM + ff^T'ii. n=14»S*\ 
MiCm(47t-r-g>o ( 1 , 7 ) RLL-NRZ I3EITC 
(4. n=20#&#&5#, C:c0*^*ij^mai fci" 
4. 

[0078] JVV'xmjjm 2 ttswni, ih] tmm 

m=L<7)2Km$ cr>m% h IE«-?- 9 <?MX\% . jfeffi 

w m m ( « 1 + 0 1 ) t t m$&>M® < « . + 

+ + fcfcfLT («T +/3i' +«„' +jS B ' ) 
A A=0. 8-1. 2T&&) 

< -t s . a imig ixfoh # . i?fftco£»v- ? t 

=F®<7)m$Z%!g.lX 0 . 8-1. 2SS^«EHT'm 



[007 9] ^atfffsjfetffcffi' (4. 

^«<o>'*v^*iSfii-4fcftti^i§ti. as-o. 5 

g^^O. 5, -0. 5S^' ^0. 5, -U5 2 

nt L<(4frffifcfl: 

stx-^mw.&^mmmmti'^. ^t<o. 1 s 2 
/8 X Lit/| <V /<V 1 mmo. 8- 
1. 2T'*&.Ii:##iU\ 
[0080] tfz. |5]t^SiffiW2oOlE«v-^«v 

-^ji^ 1 Tti, msmxmo. 5T. ^silt-it) 

[0081] 

[ill 6] ai + /3i + Ai = «r +j8i' 
(fcfiL. A 1 = 0. 4-0. 6) 

[0082] 

[1*1 7] a m + £„ + A 2 = a.' +y9 m ' 
(^fcX. A 2 =0. 4-0. bXfoiX, A l +A i = 
A) t^^ 0 

[0083] icO+T't, Wt, ff^^O&V'-?!' = 

fa-f -f -Jt^a j ' fc j9 ! ' «fi-f -JfC^t 
SOT, l£OMI:fcUt^=0, 5-T =0. 5tL 

[0 084 3 v-^ftffifiS(i. ^2(&V^2' > IP 

V-^ftaSj«MiJ-A7^M« (a. + iS.) T (ft 
t/'(« m ' )T)Wffltt, a,t/3,»fW 

^-Jt(Sy«,' ?)fa-f<-Jt) CDfitfc 

PUVPAcOffin («. + ^,) T{±, i^-f Li>, 0. 5T 
^lTt^5^4^<. 0. lTff^L<(40. 0 5 
T i 0 if £ t < (4 0 . 025 TgSc0^g?ffiT«l)l|M§r 
•fZ>C\btfX'%Z>, 

[0085] ^/VX^±Um2l,Zt5^Xli. aibBib 
<7>T?.-TJ-ita i / («i + y3i) (4. 

£Mf&?)ffimtcotzib t , %m» ^vxmfmm.vv ^ 
)vxcnfmzhh WbIcd; \z a ux (4 . ; ft a> Sr — £ 
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?{Ztsm>2\3± (m-1) OT^TOHC^fLT. 
«i = ac (-Me.) M'fli' =ac' (-Ml) t-ts 

ac' Srt ttLfcj^ft^-gfi. Itac = ac' fc 

[0086] ^°;t/^^^rs 2 {^fctts^^x^fenisi 

iSW] *\ 3 ELbOt^T SO L fc*f L T * fl-Wl— £ 
*TLT, «i+/3i&2fc-fl>fc. ia»£> (m-l ) <7)-t 

[0087] |3|«t. ;n71^5M^£2 tfcftSA/PX 
^Effi^ffiffi-ffceOfcftt, n ^SOfEli-?-? fcfc 

*tL*tL-£?M <?)t)Wt U\mz. 2 a±cr> 
•fKXCDUzMLX, a 1 +/3 1 %2. 5b~tZ>b. 

mm < #»jv w^shb 2Ttmm*k&zt m^z 
%&?)x-mzmu\ 

[0 0 88] 3£>£, A/^X|M*&2£fc(«;^X 
S^Effi^ffiffi'ftOfeftt, a„ 0„ a,' , RV 

i±. ^-*iWL3ja±<?)L, !ff(c2jjui<7)-r^Teo 

2 = (a/ ) - ( « m + j3 m ) =0. 5 tax 

if, S&fcEIKfcllfffl^Sifc^fci. n# 
2Xt±3<JD«^tH±4HfflRin(±l fc&Stf, Z<Dm-&lZ 
it. a 1 b0 1 COfa.-T-i-ltt$ l (i>t<(±, «r 
fc/V ^Ti-T-f-itfcS-r ) £tSSiJLT, FJtMO 
"7- 7 £ i: ^' '/ ? £ jSlfct-S - fc ^S. Cl 

[ 0 0 8 9 ] fflSfiOJ: o t, ;WaSfc£;£ffi2fc:ijVvc 
i4, #t<?i = sy = 0fc-t 5 U\, £(7)i§ 
£\ Jf«T£l--f §ISlfflS?n-y? 1 

Lxm^Kh mm 2 m^mm 1 mm? n 7 ?3t 

RSJ£er«i ( 1^ i ^m) SI2»? 

n.7^4t|5|ffl$^T«i' ( 2SS i Urn) SrlM^* 
hbthiz. a x ' £a 2 ' cOTt*>±^' l 9t2. 5T5feff 

tivK ^mm^mu-y^^mv^^mizx^ 
x . jvvx^>mmmmit-th z t § . 

[0 0 9 0] $r*S N " OiA±#»)£* IES 

-r&tubizm-nm&mTii ztmtz l 



V\ T dl (4. -2Iit±2OTOHaT"J) l 9, ft 

<nm<n%£immmr&t?£h » 01 2(4. ismmw 

OWffiOH^J^LfcB^&S., 012t£^-O4. a 

iTsu«r T<7)nT^-7<nmmizn^hwmfW\T 

ntfOXfc*). W/^HS«iT ( 1 S i Sim) £ 

/3iT (Uigra) iZ&tt&>UTW?-i±VbX*~ 
%-X'fo*). V-^Offl&f^iT ( 1 S i Sm) ftf^i 

Tiui^m) mY^mzanh±mM<n^-7~\i 

ffl&^-PeX— fcXfcl* Z\Z\X. PbsSPesSP 

wxhi, 

[ o o 9 i ] 01 2tfcuT, 2 o oimmTcrmm? 

nv^li^t. 012 (a) (i. J|£nTcDfEiiV 
-^CifJELJtAVUxa^TS) 1.^201 2 
LTc/Oieii-?-^^,. ^2 02i s (2L+l)T 
^12»-?-^Wft$tWB-r§„ 012 (a) fctSVVC 
14. L=5fiO^^LT<fil.. 012 ( b ) (4. n = 
2 L ( = 1 0 ) CQ%&<Mffl§ffi>V\,X(Offl&Vii 0 . 
012 (c ) (4, n=2L+l ( = 11) «0#£<7)4HM 

[0092] 01 2 (b) K*3V^T. Jf 112 T^Jtlll 
l^¥^n-y^2 0 5i4. J^)WTS^rf5a£S(S^n>y^ 

2 o o izM iximcomtitf oxh&rni mm? n> y ? 

&iiMJVl>ZBma i T ( 1 S i Sm) COiLib±^'0 

it. mm2T<7)ftffimim?v»/?2Q5mmix 

i^iUmi^^n-yi? 2 0 StPPILT, a 

1 1 13 1 Of "a ~r -f - DISS I X . f Eli> W*iftJB 2 
0 7 o 

[0093] 012 (c) tfcUT(4. JHII2T 

O^JH®2»^P-y^2 0 6{4, l?^n7^200 
{CMLT 0 . 5T«fj»rtl£^-£MI:T«ii2« 
?p^n 9 2 0 4 Srvi-if LX'^htih . #IE»^V^B; 
FI«iT (2giSm) COi*>±^0i4. Jfli2TO^ 
M^2»^0>y^2 0 6(C|MaBL-CV^5. ai + ifl^ 
2. 5X'$>&fzbb. aJWMO. 5 T^ijLXAL'h 

2 0 8^#§ o 

[0094] diT. 01 2tfc^Ti4, V-^ft2L 
Tfc (2L+1 ) TtSr, ^OV-^fiS^T2S.y'T 
4iZ&^X-W(.i-Z>£oiZffi^X^Z><r)X\ RM2T<D 
»?n 7 ;2 0 0 6^miMt (b)RXf 

( c ) mm^) Lfj^tj\ 9mnz2Tfm<v&£?v 

m.X'fohMzfotX. 01 3 (a) . (b) , (cK 

( d ) t^-t «t a 1 4 ji o oM^^'j, 19 3 h . fit, 
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[ 0 0 9 5 ] HI 3fi. ±Miy-hm3im£3ffit& 

nm±. ( i ) tm by-v? ±,izmi£cr>i±LmzBf& § ti 

( 2 ) M8Btf§3T aync £jg£fc LTjgP$aT dl £ 
h^Z%^%tltzWM2TC>mm9vv9 1 at. US 
^n 7 ?la(;SUO. 5Tc93fc??L!tJ!Jl2T£D 
»?n 7 ?2aL f£»?n-y?l at^LtlT 

t Ttjsiii 2 t«mi? D 7 ?ibL mmm? o 

?laCSUl. 5T^L/tJHfi|2T«»^n-y 
? 2 b 1 mS^fflS? P -y ? £ ffctStf* 1 i> 
(3) nT=2LT&!,V-?Wta»:|StT(i. » 
?n>y? 1 a&tM bcy^-f tiiAzmftZ^X. a 
J, ai T (2SiSm-l ) . a^TCO^mS^zM 
m Ltz ? A 5 yycoy- b W-SG la, GlbJif 
(4) nT= (2L+1) T^h-l-ttntimz 
m l X It , n 7 ? 2 a 2 b so t vffuir>£ HiB 

ai' T , «i' T(2SiSm— 1) . a m ' T 
(C*N6 Lfc*>f 3 >70>?- V CD-MG 2a. G 2 b £ 

[0 0 9 6] HI 3iZi>^X, tf-^3 0 Ofi. JfJfTCO 

li^XrAii:, IBiM^^Tg^T KVXfcr-? SrlS 

»ts fcft t , t f t izMibjiiznm 

ttEBS^VFOVO^IMi^. JSWUitJIMEff 
tUMS^ATI P 71/-A (1/7 5P;) rt 

ties £ tut isiffl^-y) t. h^t^^Ltzm 
MTcoWM^ uvft zmtmLxmmzm&tz* 
[oo 9 7] Hi 3i:, v-^^frs*\ T sync £» 
t ltt fii^-gs t ^*§^^j ttt, n tm 
m<mm-?-7%3 o 1 (h i 3 < a ) > t , njwsat 

««V-?I3 0 4 (HI 3 (d) ) i:Sr^-f- 0 - 

Mfc LT. n^'«S0«V-^^3 0 2 (HI 3 
(b) fc. niffim<7)m?-7&3 0 3 (HI 3 
( c ) ) tZ^-tmi 3<7) ( a) ~ (d) so^ti-fixeo 
HI 2cOlMt^I««. ftffl^O. 5foftl 
t MS ?n.y?£?&£ ^tl^tl. ft^3 0 

5. ^3 0 6. ^3 0 7S.V^3 0 8t^S*lS 
4-^O^n-y^^W4itixl> <> BP*>. «S?n-y?3 
0 5£S?PfcLT. ^ftA'&O. 5T-ffl£?n-y?3 
0 7. lT-fix^^n-y^3 0 6. 1. 5TWc^o 

TT £ync £jgj£fc -f -SJWIfflTtoMS? n «y ? Sr^-jS Lfc 
ft, 0. 5T-fofiCtB*-f 6 

[00 98] *l/C, HI 3 (a) ^*§^(C(i. MBP 



la. P2a. P3a, P4a. SWP 5 aCDZtl^tl 
tffiMLT. IEgfeA7kXg:|S|a 1 T, « 2 T, « 3 T, « 4 
T, a 5 Tt*fJC-rsy-hSfGl a£4ij£-f|, 0 HI 
3(b) CDifS-Wi:. MAP lb. P2b, P3b. P 
4b. &t^P5btf0^il-f^|5|iJLT. fSii^Xa 
iT, « 2 T, a 3 T, « 4 T, a 5 TtStiS-rsy-hSf 
G 1 b £ . 

[0099]H13 (c) nm^Ui. Jf MR 1 a . R 
2 a. R3a. R4a. &V'R 5 aOWffltlBjglL 
T. lEH^^Xa!' T, a 2 ' T, a 3 ' T, a 4 ' T, 

t. HI 3 ( d ) «*§-£-fc(i. JHUR lb, R 2 b , R 
3b. R 4 b . Rt/R 5 b (D^fl^Mznm IX . IBS 
tVVXa^' T, ct 2 ' T, « 3 ' T, a 4 ' T, a 5 ' T 
tMiE-f-^ M¥G 2 b . 

[oioo] ii-c. iti^^ia«^°^^4ffloy- 

t-f¥Gl a. Gib, G2a, Rt>"G2b{±. Hlfcfc 
WX* Gatel. 2RV 4^^ltzh^b^imXh 

0, HltiS^T. 5fcffl;W'.XaiT£;£j£$\g.Gat 
el. W?;UXafaiT (2SiSm-l ) ^-ffi 
Gate 2. a a T%&J&t&G 

ate4S:SiJ^(c4ij5Jct. I^Sr^-fSo 7- 
hMG2a.mfG2b%£.m-Z>l,Z$,fzt). MliZH^ 
T. SfeBB^Xa!' T. tf^^Xp«i' T (2^i 

[0101] iCOlot. HlWGat e 1 tlij^t^ 
£ «£ (C^jR-ftLjf . n &ffl(.<7&te0) 

(«!' +/3i' )*«2. 5TS)l»^tt. «T T^r 
^y-h^nTtOytStlaJfiSLT^-t^tiit. fflffl 
2TcOtfra^71/XS¥a i ' T£2. 5T^*(tSSLT 
Stt-tiifcHi-sT^JtET^S. itlii, HlOGa 
te2T'T d2 £2. 5Tt-f§ (ii®T dl ^'J)§*|^ 
{±S^t:T dl j«*tJiSE§€S) -ttfflSt-S„ 

[0102] #y- hPG la. Gib, G2a. 
G2bil TlB«0J:^K:Sfi?§tL5. t-f. T sync &* 
mt LX . JfajTiOS*^ 0^300 ^PeBfOjg* 5r 

siTo^o >y 9 tmmmmh ummmm?) 

t ^ tlfri gift t t ^ if n T ±tf h 

ffl^tS. W^if. T sync -C'U-fe-y h§iX 

/i. lb'.y bcDSuiKI^MLT, lJMWrfctl&Jn 

SBfcTB&t*. BP*>. MiT sjnc i^nT?-^« 
BUSS T"WgiftB#r E S^TSO«mT"S)fl(i', n 
fc5i6«-Cft£*H;JStTy- bff^SG 1 a t < 
(iG2b&SliRL, »fflT I?lc i^nT7-?flf 

Mtxwym&mmtfT^mmxfotiii , n 
$)-g»^i4t'*§^tj£tTy-bff^-eG i b l< 

l±G2aJ»Kf|,„ ^SOISS. 4SO0. 5T-fofi[ 
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Tomtit. LX±tfi$tll-m<7)nT~?-7 (7)-fKX 

[0103] -1j , ^y^ixSMbco^ fcfii^v 

- p e a^mi-fh m'st %m&-& tz^a^ v- 

MtWteBfcttU&XW ^cofc«)t(4» 01 
«Gate 3^^-£^*-bft^£3S££tf£<Z>#Jif 

fflat"* s &m.?f> i tpizm tx , n msi^^c 

(iT dl «HSfi2 (ai + ySi) hG3£fi£$ 

(1) G3%\^UZG4<F)UTlxi,tfX7X'$> 
LlHtt^V-PeWiltL, (2) G3^UU± 
G 4 <7H vftlfrtf*>T$> h %&\Z\±> n° V - P bOft** 
HSflf 3 *U A*o„ ( 3 ) G 3 fc G 1 a fc aTOfc* yT" 
Gl atfyKIBKStiSl/CPwtfyty- 
fiMfc£HBttL ( 4 ) G3 fc G 1 btfimmzX>X'fo 
Gl b^yKra^KLtAV-Pwcr)* 
£5HfU (5)G4tG2at^(:m*l* 
■£tt±, G2 a^->-EMt^JtEtT^°7-Pw<03tS:Bg 
It I „ ( 6 ) G 4 fc G 2 b fc #13111$ y-C* h MSIZ 
(± , G 2 b # y KIBfcttiE LT^V- P wtfMlWSBIf S 

[0104] z.<r)i.o%y- v^msmmt. y-vco 

- b$iJ»<7)f^aff^-^»«S:Srff -5 ; fc t=«fc oTiif££ 

HI 2&tfl 3(:fel^ll ffilfrfkcOJt 
^ , ftflS^IBSi^ ^t/^ aj, a i ' T (KiLhltf 0 
(4, nTv-^fTffi, -fSr*)^ IBih^nTV- 

•f-^TWL^fc D#-5>«(^L-C. IB 
ii^V-W>7l/Xa 1 TS.y:'a 1 ' T<59i:*>±# CO 

mmmmTi x & z. 5 izt&cot>\ v-^m^&sf 

■y ^jgfflT&^jg LCf§S>flS . Jf JDJ2 TCO? o •/ ?ff 
fc -f & ^SiJIEil^ NVPXSte^rStO t 3 — ICO 
MX'fo 0 . *?\± 0 ^IWiB3l^^x5g4rffi£ l i OKIE 
Uvt—Mra^wc, t&iI0K^igft^igfc*^^ 

[0105] mmiziz^ jwxft&xm2 tmn^ 

nT~?~?C0ncr>kK> %&Wfi$mX'h h MMlX h h 

Mzftnx^x-h . mw^^vx^Ejr^za^x 



1 TcoffliES: +r E g^fflfBii^VI/^S«^7^7l' 
X^,T ( 2 sS i sSm- 1 ) OWmzX'K 0 „ 
[0 106]^, n^'ffiS:, ->i l )V-?Ii«nT = 
2LT (tstfL. LI42Ja±tfaBft) «v-^C0fEHt 

H a i T&tf * 7 ; EH y3 , T £ (t 5 a , Mf 0 ± £ 

[0107] 

[ftl8] T dl + « 1 = 2 + e 1 
^i-i+«i = 2 (2^i^m) 

n^». ^iJ?-^fii ! nT= (2L+1) 
^IB8t« L-T . ftM&m = Lffl^KH^ 
ML. E»^;l/XKlla' 1 T&y'^7^7^|x^ y 9 ' i 

[0108] 

[SI 9] T dl ' +«T =2 + e l ' 
0 X ' +« 2 ' =2. 5 + e 2 ' 
Hi-i' =2 ( 3S i Sm- 1 ) 

/3 m - 1 ' +«„' =2. 5 + £ 3 ' 

(Jtfit. L=2«0*&t(i, /fli' +a 2 ' =2. 5 + 
e 2 ' . ftSV^Ii. /V +«,' =3 + e 2 ' fc"tS. ) 
-ttT, /3 1n a 2 , /Sm-i, jS i * , a 2 ' , 

jS.-i " . ftVa.' * i TIB^&ii£t-|> 0 

[ 0 1 0 9 ] 

[&2 0] /3 1 + a 2 + /S m _ 1 + «, + A 2 = ^ 1 ' +« 2 ' 

(Z1X\ A 2 = 0. 8 1 . 2?t>&. ) 

«i, j9±, «i' , /3i' , T dl , T dl ' , 
e r ' , e 2 ' S.V'£ 3 ' COffifi. LtJtGLC^O 

[oiio] T dl &yT dl ' ii. ~?~9mmztitzit 
« i t &±t>±.tf h t X'cnMf hi< imwmmxfo 

0 . iiS- 2 JiUi 2 «T^at"S) 5 . T d ! SV'T d t ' 
3& i jE«Offi^r^{4'. T dl S.y'T dl ' (4, 

i' . Mffh' -eil-?'fia^0tJ.±2tJ.T^aT" 
h 0 . JffS t < itttl&lO . 5 jy± 1 ■ 5 mTT'fc 

So 

[0111] Si. £]' , Sj' > S.^e 3 ' (4. V'ftL 

*>m^— i £Lh i inrF^mmxh o . J: o if t l < t± ^ 

-«lt)-0. 5Jil±0. 5Ji[TT"S)-& 0 dtl4(4. Ml 
2TJJFMt-§^M^7^JW|i! (/SiM + ai) TfctSU 

3tfc^Ti4. L#^t^n = 2 LTS.lN'n= (2L + 
1) Tt*ti&tS20(?5v-^fc:ifL"Ctt. ^U^MW 
»L<7)IE«^71'Xt^SiJLTlE«&ff3 0 o^D. n = 
2,3,4,5,6, 7,8, 9, izMl 
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t, zti^ti, im^nxm^i , 1, 2, 2. 3, 

3, 4, 4, 5, 5. ■ ■ ■ EFM$ 
Mfl^T'14, n=3. 4, 5, 6, 7, 8, 9, 10, 

1 ltttLT. #$J&m£JIfcl, 2, 2, 3, 3, 

4, 4, 5, 5fc-t&. EFM+I^m itLtn = 
1 4 tfflfob&a!^ *<J5^fc{±4HW»m 5- 7 fc-rs . 
(1, 7) RLL-NRZ I^MTfi, n = 2<7)^t 

m = 1 

[0112] H-^SiJST-n = 2 LM2L+ 1 CD2S 
ffl^V-^^fEifW^t, JURi ( /3 1 + a 2 ) T\ 
(j9,-i + «.) T^fl^flO. 5T-fo«SS 

tfiasrcwWNV^^ m o . 5 tim^t 
t«y 7 ?(cl±*& < (4i£f L&v >; t £f M tr ^ 

1)0 

[0113] ;W*a&££ffi3Kt5ifvn4,. ffiH^x 

i t /3i«fa-f -mi, jirt!&u4 i r 
r sv/v (±, 3ja±*oLtstLr. lk± **i 

= 0. 8ai~l. 2« 1% St/ySi ' =/3 ! +*t?0 . 5fc 
StfcffSKJi, j9i ' = 0i + O. 5, «! = 

i TfM h ( H!Lh 0 . 5 T ) £Lh<?}R $ "Cftfl 
if, yS ! ' ' =/3i + 0. SgSfcttlif, nt 

[0 1 14] r>\^X\ V-^ffifcBSLTfi. a., 
/3„, a,' St/yS/ {f, 3lil±«LtMtt, LfcJ;£> 
■f^tl^'tl-^b't&comjt U\ i. Off* L<(4, 
j9.-i' =/3,-i+^0. 5, a. 1 =0. 8a.~l. 2 
a„ &V'/V =0. 8/3„~l. 2/3.t-f5,, J; Off 
SL<t4, ^.-i' =/3 11 . 1 + 0. 5, «, = «,' „ 

[0 115] L=2c0t|^t(i, /Si' =0i + O. 5~ 
1. 5, a,' =a m + 0~l , 1.0/3,' =0. 8/3 a ~ 
1. 2/3 m fc-t&CD3& s *?£U\ L£>U Vvftuo^ 



a.' T) cDiTOeg^**^ ^^frat"<7)fS« 

[0 116] f*SO^'7^(i, /^l- /3 m _! ' . 

= yS m SrftS-fk-rfLifiJtJft^iJO^v 9tf%htl%> „ ^ 

■^tti. lefiLidt LTi^v-^ottttit L<(itt 

T dl , a,' , /3j, ' , «„, 
a.' , i7)fflSr±2 0%gffiOiEH^t" 

amsrt-s ; t ■& <> iiBcoiKHBctj , r m 

[0117] $^^T| ) ^°^X^4iIIIS#c7)ffiffi{Lc ? )Jt46 
L*«3ja±<^)«^tl4. 2^i^m-l*5itfl- 

[0 118] 

[S5[2 1 ] « 2 = «3= ■ ■ ■ 1 =«u-l 
a 2 ' =«3' = • • • ■ =« I1 -i ' 

[ 0 1 1 9 ] «fc L<(4, L3&t3JJLJ:^«^fct4. L 

2^isSm-l=&^itMtT, flikfli' 
tSr, ^filllHaclt/ac' =&S-£fifc t. $ 
^t*f*LU<(4, ac = «c' fctS. V-?4%iE$i 

? tMJ^S^^r^^A, , (it 

^t*<^®^■, ic?)j;3t, -mza^a,' =ac (2 
g i g m - 1 ) t t£5£-f £ i t ^ nJfg-C* h „ 
[0 120] ^fc, a m S.U ; '« ra ' ^tL^'tL2Sig: 
m - 1 tfc (tS a iS.^' a ± ' t |hJ tfl fc 0 if 

iUi. L=lt^bh. -?-^#nT^'2TX(43T 

<?)^ m=i t-ri»<7)* 5 if* u\ zcom^. mm 

Tta 1 t/3 1 C0rj.—f-f-Jt (i>L< 
(4, JMM («!' ) TfcaT fcjSi' (Ofa-f 

<I«*l^r. /3 1 X(4y3 1 ' ftni4X'—^^> 
if. t^tL^nfe4£DJi^/3 1 X{4 
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[0121] o ftftSSS/^xii. 0 <T Al < 
fSL-tl i t S.if ( 1 ) MHTcolg 1 o» 

^K£ffl8fcLTT dl (&SW4TV ) SffitT. 
5fcsIIEii^7kXa,T (&SM4«i' T) £4j£U 
(2)&WC\ nTV-^Wf«t£ 3 (&&UJ4 

e 3 ' ) iSIKig & is v vr >t vf** 9 *MBct S K i 3 
fc. JtfSJtiEii^I/Xa^T («„■ T) * 
LT , ( 3 ) JjLh^t|^{;#&t S TOM'IIEft- 
^HXX'foh, /3iT (2^i^m-l) (4, n 

**H» ( n = 2 L) C0*^fc{i. n T7-^C0K^ 
4T&ta 2 T#£VF;& sl 9, ai + ySi-^ 

2Tjgjfflfc^5«fc5t4^§^ (4) ni«(n = 
2L+l)^tfl nT7-?«)!)^, 4. 5 
Tftta,' TtffcVF* 11 ), Jatftai' +y9 i . 1 ' s6*2 

[ 0 1 2 2 ] JJB«0WT(4, ei, £i' . cj' . e 3 ' 

JV\sXfficr)a 2 Tfo&Wia 2 ' TcOi^T* 1 ' 9*\ IE5f 
CnT7-?C0M^^, 4TM^|±4. 5Tc7)l,vf 

$7 n >y 7 t^B LT4^T# * . 
[ 0 1 2 3 ] 02 4f4, 3&>*>SSSi2Ttf>SBRtf5»¥^ 

oieh^v- p w^, ^y^iyxmrmzm^-thit^ 

xm^xa*). R^foi* Pb<Pe<Pwtuffi^ 
xv^hk ztit><?mz. n^nzmtxm^&mizx' 

ftffj. «!' TtisttSIEii^y-Pwi.S. 
y'aj. a,' Tfcfctt&fEfiiAV-Pw.te, fl^a- 
T ( i =2~m- 1 ) (CfeitSIEI^^-Pwit^P 

[0 124] 02 4T'{4 Ji H49. fgffi*b7)*:#> 

fc„ £, = £[' =e 2 ' =e 3 ' = 0fcU lEH^^n 

tv- ? ^msst** lt 2 Tmzm.m>mm^)vx a 

iT, TtffcVFiPSfcU o.T, 

ffiWO^. H2 4fcfc^T, 2 2 OfiJWTtDMi? 

[ 0 1 2 5 ] 02 4 { a ) ttjcfcfci *?~7g$&m*§r 
(JOnTV-^tMJEt/t^iftcOWt'&O. 2 2 1# 
j|£2LT\ 2 2 2*« (2L+1) T^V-^t^JE-t 



«f . ffitoJi^ h mmzm. ait & . 

[0126] 02 4 (b) (4, n = 2L=l 0C9*§-£<7) 
mm&WX<?)WmXfo >3.024(c)i4n = 2L 

+ 1 = 11 (Tym^mmmnxaymmxhh. 02 

4(b) T'(4. J! 112 TcOS*? Oy?22 5 (4J1IIT 

osp? t#t iximcomtitf 0 •C'fcSJf 

lTO»^n./?2 23^MLt#^. T dl + 
a l = 2Tfo&%r&. &im^)VX ai T (Ui Sm) 
<7)±*>T# 0 !±- JSHffl 2 TO«S? n 7^2 25 fcRjf 
LT US . frfrhMM 2TC0^P-y^225tRWL, 
T. aitySiCOTJ.— r-i'-ibSrillSiJtT. lEIi^VPX 
«2 2 7^'#^tL§ 0 
[0 1 2 7 ] 024 ( c ) f(4. JHffl2T««S?U.7 
^2 2 6t4iasjT<7)^^n-y^2 2 0t*fLT0. 5 
TWfiffi^-ril^^tl>JWlt|T^»^n ■/ ? 2 2 4 & 
^JlLT#^nS„ #lEI^^X«i' T ( 2^ i ^ 
m) OA^T^Oti. jgjffl2T<DMS?ny?2 2 6fc 
HJBLT^4. S*^n-y^2 2 6t|smBL"C, ^i-j 
t ai^fa-f ^ -it*M«i!LT, IEIS^71/X»ff^2 

[0 128] Z^X'AZ. fmT<?>f&l<V£»?vv? 

1 ( 2 2 3 ) t . S.y'illWTT"m 1 oa^^ n >y ^ fc*f 
LTO. 5T^W^JHWTcOlg2cOS^^n>y^2 

(224) tSrffl^T, li?a7^1^Ltf^ 
ixl>JSfiJ2Tc7)*2p^P'y^3 ( 2 2 5 ) tl^SBS-fr 
T. «i ( 1 S i ^m) Sr^42§-e N ^?p^p-y^ 2 & 
&J$l,Xne>tl&m2T<7)£m?uy?4 (226) 
«i ' (2Si Sm- 1 ) ^^$-^1. 
i t iz i. ~> X . 2LM'2L+l t*tJ6 L)t 4HWI Eii^ * 

[0 129] H2 4t'(4. V-^^2LTt (21+1 ) 
T t S , <OV-^»SSW«T 2 RlfT 4 1*3 V ^T-Stt 
hki tfS V ^ COT. Jf » 2 TcoMm? v-y?22 
5mS 2 2 bcrmmi ( b ) SIX ( c ) «2»9 t*^ 
^St2T)S]ffl«S*^n'y^&ffl^^ii^. # 

v-^ftofrsfig{±, 2TMit^ iJ tT^rtfi 

n **iHfcWS3RT* £ *H^JE t X , WmeM> 
Sffi2tfc^THl 3 (a) , (b), (c), (d) 

^fmii'* t«rv ^ t ( J. ^fflf E»«^i£ 3 (cfc i 

mmxhi, 

[0130] ^-LT. HI 3«JHfiI2Tc?)^n-y^4^ 
mmmiX. (la) £0^-t(4. iaffiP 1 a , P 2 
a, P3a, P4a, P 5 aCDZil^illzmMLX . IE 
^^XKrelaiT, a 2 T, a 3 T, a 4 T, a 6 TtM 
je-rS^-M¥Gl a&^figL. ( 1 b ) OJ§-£«4, 
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(UUP lb, P2b, P3b, P4b, P5bC0^tl^ 
tllZfflMLX. ISfiA/kXajT, « 2 T, a 3 T, a 
4 T, « 5 Tt#Jfc-f-&y-hSGl b^^JigL. (2 
a) iD±§-£-t(2. JUffiRl a, R2a, R3a, R4 
a , R 5 aCOZtl^tlliZmffl IX. BS^W-Xai ' 
T, a 2 ' T, a 3 ' T, a 4 ' T, a 5 ' TtStJiE-tSy 
-I-SG2 a£±/£U (2b) 05*££tt % JffiHQ 1 
b, Q2b, Q3b, Q4b, Q 5 bO^fl^'tlt/Z^M 
LX. laH^VPX a i ' T, a 2 ' T, a 3 ' T, « 4 ' 
T , a 6 ' Tt#J&tS3r*-bffifG2b££jfrt5. 
[0131] iil^(7)ia«^7l/X|g4iffljr-h 
SGI a, Gib, G2a, G2bii. Hltfcvvt,. 
Gat el, 2. 4 £ £j£L?t h <T)h W&Zlhh - t h 

mmm^&2<?^hnwx-foh« osd. gi 

aMGl b^J&tSt&Jt 1 ^ HI SOI at, TfeSl 
A/WaJ^MtSGate 1 . ^W^VX^a-^ 
(2^igm-l)M«Gate2, fcitfftSg 
W^*« 11 T£42j£-tl>Gat e 4£S'J*t£)ftU 
itL^^Jiic-r^, G2aMJ r G2b£4ij£-f 
SfcfcJtO, HlWiaK, jfcffl'W^ai' T, rfla 

^^xfffli' t (2^ i sm-i ) . axvmm^ 

eT , e,' , e 3 ' #0T4^, JBUB^W 
XaJ, tV TtftLTJllIP 1 a, Qla, PI 
b, Q 1 b^U-ftl^tf/fJE^WrBlHSrJPxT^^ 
■th ftfSMtEi^VI/Xa.T, b,' TtttL/CfflHlP 5 
a, P 5 b , Q 5 a , Q 5 b Wvf ft^FJrS^Pal:! 

[0132] — :*7AVkX|X|gt P e^ItHSt £ 

asset s tub t 1 ± , ? ftasco y3 . t vmmx-h 
s^t test t%hib~?-7imcDffi 

/kX/3 m t>L<(2£ ' JWBM:MtWi'J:^. 
£ftt(2. Hl^Gat e3[zmmh¥-y\m%% 

[0133] -f^hh. n*Sffi»TS>S*^{i, nTV 
-^^KiS&*«t tt. S@$P H lT dl tD&i#L 2 

(«i + ^i) T&5y-hG3£&fe*tf. n^ST' 
&S%&t(2, nTV-70f[S£fflSfcLT. ffiPt 
ffilT d i ' OgfiflL 2 +/3i' ) Tft&^'-bG 

42r^$-^§„ -tLTs G3^rUt(iG4<7)^-fixij 
^ 7 Tfc § #&{±fH£; NV- P e «3t SrHglt L . G 3 
^ U2G 4 <7)V Ytfhj&»#:* yfft £ *§-&t J2A">f TX 
AV-Pbc03££Ef3i§tU 5/?, G3tGl a^"|l|B#t 
*yCifcl>*§£fc{i, Gl a^ygp^tSffiLTIEitA 
G3 fcGl bfmmz^yX'h 
■g.*§£t{2, Gl b^yKPaltMJELTfEfiAV-Pw 
<503i£S:SSJtL, G4 t G 2 a.fimmz*>X'$>&g>-£t,Z 
(4, G2 a^ylirat^iEtTfEliAV-Pw^SrK 



SfU G4tG2b^'RS#t^yT"ft| J ^t(±, G2 

[0 1 34] Ja±*4 fcftSfc. ( 1 ) IEfih5-y?i: 
tF^&OfigtffMS fut ? n -y 7 7 izMib LtzM 

mmTiyne imiZit. ( 2 ) »riT s?nc 

*P7n>y7 1 at*tLT0. 5T«MTL^JHffl2T<r) 
»?n»/?2ai. i£S?$7n.y71 aCMUlT 
Sfefr LJtJSM 2 T«»S7 n ■/ 7 1 b t imm n -y 7 
latMLTl. 5T5tfft^MW2T^»7n.y7 
2 b t <7)4 M^mm? n -y ^ ^^S-frS t 
(3) nT = 2LT^§V-^(7)|E«t^LT, «B7 
P??l a&Ufl bOV^n^tlSIIHSHirT. «iT. 
«iT ( 2< i grn- 1 ) , a.TO^|X|SIt*fJlGL!t 
^-f ?y?V)y-h^PGl aSV'Gl bSr^S 
(4) nT= (2L+1 ) T^^-7-^^fEiStH 

Xa 1 ' T, «i' T(2SiSm-l), Tt^t 
mit:?^ Sy^^'-hCD-pG2aat>'G2b£H 
tt\ IE»'t/«|XiaaiT*ffi±-t*fcto 

[0 1 3 5 ] £-^'-hSG 1 a, Gib, G2a, G2 
bteTilcr>£5{zlxmfRthz\ttfX%&„ t-f. £ 

M^T^^T-'J-b -y 1 t"-y b^jD^^ftJ 

fflLT, lJSWSrttl&jPfft, fe*^0^r^if« 

ra^'T<7)^s^T*ix(i\ n mmxh h f^mixh h 

MZfc^X Y- Y\mWG 1 a t < (4G 2 b ^MtK 

n#r H i* i 'Tfos : itfgT'*ii{f . n mmixfo h t^mx-h 

ZfrlzmtXIr- bff *ffiG 1 b i L < O.G 2 a £jiiR 
■t^K reDiotttUi'. 4SO0. 5T-f-3{5ffl^P 
^■|»JlfiI2TeoS*^n'y7Soa^^-ltT'\ T 0 £ 

[0136] W±<^flJiE£iA/I^^*a; 1 , 2&t^ 

3t«x(i\ ^=&< t fctfiaw/^SP^O^^^SB 
(«i + /3i) TX(4 + T (tztzL2£i< 

m- 1)12 IT, 1. 5T, 2T, 2. ST^TtlfrX 

^-««*£M££il»T'ffifflU^#^t 
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[0137] *^0^7£fEii*i£(^ 1f[:S 9 B B tl&* 
IBS ■ fff*«St U # B B B «-?-^^ffM-«»itT"ff 

mz . Wk^mx? n •■/ 7 mMTRXSMM v «W v T 
LT, SMC 1 £>-f ^ffiK^EgSfra Zb\t 

[0138] mm. wi-crmmmzMix. vxt 

5- fi^^fc, frfB^7kX|Hdj£2£ffl^£llt. 
<t4>2ja±WLtfcUT, 2^1^m-lti3(tl, 
(oi + jSi) T, («i' +/3i' ) TCDJifflSriffif 

tJ;^-f-£tffi*>. Pwi, P 

bj, RlfP e fclKSMEtJ: &-$*(IGr— 5£Kfite, So 
ffiKffiEHifaiaVai' ( 2=S i Sim ) 

1 7 6^*) . W^S. JS^Siiffi 
TUS^-^"-^ h*«riBt=3r4. 
[0 1 3 9] H-<OlEfi*l*KStLT. vXT# 

-seosm&ss v tv- ? ^asKrst i * ibss- 

bi>2PJ±cr>UZ&^X, 2S i Smfcfcffl. ( /3 ± _ x 
+ «i) T^JflMV ( ' +«i" ) T^MSriH 

ati^-f-stfi^, S6t#itfc(«pwi, p 

(3 if a iStf a A ' #5 ( 9-71 

7 6#&#) Ofc33!rC*S, 

[0 14 0] ±MZ2mmiZ$5^X . Pwi, Pb i% & 
IfPe ^'Maffit J; £>-f (IS— £TS>3> fc */JMl# 
ft*»0«ta 2 0 %SStlF^T* £ Z b £ V ^ Z. *} 

ft±L<\±io%m\xh&. zuz-att Kummm 

kz±<WMzkh-f-fcb-t%l\bX-fc%„ 1312^(7} 
MiZ&^X. {Wkmib (a , + 13,) TfcfcltiaiS 

«^$^i£ti?Jn£^0. (flTi+jfli-!) Ttii(t 

ha^wy^xPi-^mM^iz^-fh^i. mz 
mmtmmza^x^mxh^, mmtmfaxu, «i 

is /3 i ^ it* & k tor , &aK&s i mtt h -mtffo h 
frt>xhho scorns. t^xcoamwAmvaxtf^- 

KXWzttLX. TO. 5<£i, /Si' g2. 5, J: 

[0 1 4 1 ] ±IB2^>Mc£Vvm. Sttd-^T 
^a«tfc^T«iTt«i' T (2sS isSm-1 ) fc 

6- 5Et-f§. -34 0, WalfBfi^xpfiiESi^x 

gj t«±. Mitfcut+o. i Tcmmumcomz 



«i' immmzmm^-f&» xmnaBS&wxms 
T"j>s*\ hh\^iwmmz^uib^<thff)mj 

&!/3tfcUT, IEiMfgDVD«lfg}I (tS3E3. 5 
m/ s , »^ n >y ? MMTli 3 8. 2 ^ J fP ) iit±t 

- ) ^ ftf^^^$fj»-ri»o 

[0143] *^//#t#JiJ^Jl*S<)^ii^t LTi± 
OT^W^ix^^ t-f. IBiiWiaS^l Om/s 

3B-?-?4tt±$M«£ V 1 1& t n T X VX-m^tllfr 

[0144] tZmtcom&tfS 0 0 n m*if fcffl 

ja±t«<, iB»*7)t'-A@^/h£<, ftMv 
-^*o. 3^m*}ftM<b. mmmzimzfio 

T, 8-1 6S3tfr5St t<(4 (1. 7) -RLL-N 
RZ ISSBSiCkv^fc. iS«SIB»ffl^lf^$-ffl 

[0 14 5] 

IH^T* D v IBIi^«fM«5r CDO^^g 1 . 
2m/s~l. 4m/sC01 OflSBSKLht^tlSai: 
LT, lB«H«a^-5gt L^*^IB«§rff 

JS^DVDtO»HaS3. 4 9m/s«2fgaii[±« 
aat LT. IBIM«S^-£t L^^IB«&ff3*l 

[0146] V-^*^Mf^O n a n W^V^T0 
Sffl^TRW*. 05(4. CD-RWSr(4t46t-«> 

c d 7 r s y -Tffl^ e f w^w%<m&B 

(T-iW-y) crM^MXhh, EFM^|f-C"i43T 

tpt> 1 1 TcD^mm^-f-^&u^-trmz b d 

3£*\ T4^?-y\<Z\$.3Tfrhl lTcr>-fKX<r)ft 

<m^mwm,m\,z ? >?h. \z^tiix \ ^ 

[0 147] r>f^-y<o±sigi t0 p 
<Mffi{%&kiiT^-?<mm) i H & i top tffi 
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mitt- 1, 0>&m£x&£ti h i sfifi-^^^wam j , x- 

m„= In/Itop X 1 00 
m, ! J± 4 0 %jy± 8 0 %£IT t "t * <9##f 4 U^, *S 

As ym= { I s ii ce /In 
T"5e« $ ft S T is y jt h U -ffi A s y m T# 5 *f if 

[0151] § t £fi-*f at/-?- ^ 

1 0%I4.TT''J>0, Jlftt/^-^WfS&n 
TXV (TiiT-^wa^^Oy^JHW, nli3-l 1 

Sf£U\ iiltiO, »f£OTfflE<7)CD-ROMK5 
4 ^'|i7-l/-htBft1 5 £ t imfcth o - 
E FM+^IS^rSSrffl^^lEiMt^-D VD^frt" 
(4, lii*14Tv-^«0SRgl 14 t;jI^^-C ( 1) 
5£&tf (2) 5C*£»-fS. i^v^tt. T-fP/ 

mmmmm#x-$>&, 

ffffi*^4&* §^7°«fEIS®fafW*ft U\ £«J; 

t $ ^ tBfjio s b & h %mm z^-thhcDtfm 

Whirl. mziltKli, s b 70 Te 30 ft B B B *«£ 

m*t ixmmv s b & s-&m£g e 

So #tSb/TeJtt44Ja±ft4«0*«ff 
4L<, a^Geitel 0M^%&Tfc't-&<0# s #iL 
V\ MfammmtLXte. M z Ge y (Sb x Te 
i-,)i- T -,-&& (fc£U OsSz^SO. 1, 0<y^ 
0. 3, 0. 8 sS x o M(i, In, Ga, Si, Sn, 
Pb, Pd, Pt, Zn, Au, Ag, Zr, Hf. 
V, Nb, Ta, Cr, Co, Mo, Mn, Bi, O, 

[0154] ±IE*M(i, #-£&tiffii£<7>J: -5 Sb 



[0 148] 
[»2 2 3 

<%) (1) 

Jt (SNtt) #ffiTLTL4 3^, TPIi±4 0%gS 
X'hh„ 

[0 14 9] TIES 

[0150] 

[»2 3] 

-1/2) (%) (2) 

70 Te 3 0 3y&j5(CjfifflCD S b &#t? 2 jt^tK 

Ge 15 S b 85 * H B B ££fi|MtT e i> t<i±M7t:«^?3S 

JmUyRfc t>&frtz t i>x*1* h „ 

[0 15 5] ±IE«tfc^T, GelljBWSbtiS 

IP*>, SbTe*B B B ajiS<;^^-Xi: tfc± 
lEcOi d^rGe SbT e Sri^t-f^^lEiiJlii, 
Ge^MciO^BlSiBic&fflfflU^Sa, Sb/T 

e jtsffife* £ t -csA^jajssaft s £ t ifix% 

4 . ±IEG e S b T e Sr±^t fS-^fBSJl ii, M 

t±, Wt^MIEIitiiLT^^o ±fEKtfc(t§7C 
SMtLTiil n^Ga, #t I n A^'-y ^ffiig, ^JE 

ffl^«f*^IE«l^M(i, Ai a A2 b Ge c (Sb 
t T ei _ rf ) ^ (^fiL, OgagO. 1, 

0<bg0. 1, 0. 02<c^0. 3, 0. 8Sd„ 
A 1 |±Zn, Pd, Pt, V. Nb, Ta, Cr, C 
o. Si, Sn, Pb, Bi, N, O, Sp^Mlftll 
&%<bb-m. A^ (21 n&y/XI2Ga) 
[0 1 56] Ztlt>ffMmZWk<7)GeTe-Sb 2 T 
e 3 «27C^t0iff«C0ffl)ttJ:[:^., M3§hH U 

liw^B^itfei^. ffl^oa*ife B B H s«^ 

jffiU\ ±IE<7)Sb/TeJt^8 0/2 0J:0 
lUSbTeMill #tCDSM01 2fgil (»1 
4m/s ) tLh^DVDiia«4fga (»14m/s) 

jyjicoj; 3 tcmmte^ximffi^iMmx'ibh 
[0157] -ux\ zmsmi. ^wjuza^x^m 
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■fKZ „ Wm? n -y ?J1W 2 5ns VXYO i. 0 

±tE*Mtfc(«# B B B «v-?^'£{i. 

fig fc iSSfftK^ ^SbMJIjIS t (±. Jfe fc'SMftftSi 
g 1 0 m/ s JJLh ) . fff*^°-7-P e **HSSt$*LS^fa 

(2, Sbc^fi£fM^ffiv^\ *tf>-2rC. Sb 
jSM § fiii^ff ««^ B B B itft 

b ttmzm&t t , a# ^# B B a fv- ^ ^ffM^Mt 
c&o-cLao. w*>, # 9 9 9 K-?-^MiaAH^s*g a B B 

^fflffia^^iftftftitft&II IX Ltd (T)X%h . 
[0 158] ;«0i-3K, ±IB*Mtfc^T(i. ffi&I 

x\ ttuzm yjvvx kp b % m< 4 -5 -c^a^na* 

, i so k 5 %±.m&mzti ft S RHBIi . fi£*-jftfcffi 
ffl S fl T & £ G e T e - S b , T e 3 8ft 2 7c£AiR«lR 
T'i±, fflttWfc*ftfc£*t^$^t#*.6;flS. Ge 
T e - S b 2 T e 3 MM 2 7&£&^fflffc iZ t3 ^X it . ^ A 

±IBG e T e - S b 2 T e 3 « 2 S^^KfCfc «r 

{4, %m^£hm±m-&ztx\ ^mmmmm 
mmizmsxf^T-ti mmxu , sg B B B *M^&£ 

£^±fc. te B B B ^3SUb$5*«/b£^T\ ttSSW/h 

$ *B5^aiiST"# B B B «^ t^-r \ wx-h h . 

[0159] _LIE^ «fc 5 S b T e S B B B *MtflifiJC) 

IE«Jf(i. fe B B B *©tfcUT, ffl#SI£#;b$:<-\ US 
Wtm-ffi*^*§fe B E B «ST'*S«^'4f * U\ ±IE 
S B B B *Si±. -y i 51IWJt:i^ii5#i 

t ti# sit t % X' % h . mvMiz^-mx'h s t (± . # 
-^teffsffl* 1 ^^^Tv^tiJ;<. aa«fe B B B ffi A 1 1 * 

■oTVvctJ;^ a«fe B B B ffi^^*§*l^. 
»^Sr#L=5:UcOA%i m-«IS B B B Jf 



[ o 1 6 o ] c\co£ o ^mvm^-m-h^hmm 
"Ax^m^ium^xhrn. w&kfa±s#h zttf 

X'%h„ Ztllt. Sb 7 Te, Sb 2 Te 3 mX^i^tl 
5 . ^a B alf Jtfc^rtSil&fMB* S b^jt^HTIiJ, 

§ * im-mop** <m%h ttokm . a g s b t e 2 # 
izm,Ttot>ti&Mfo±-%ik. § hat, ^im^.m 
mzm^hW)'iM¥znm%frtht¥£. 

[0161] iaif : «W*S a B B ffl«^ffiJi« fEiiS^ttlM 
±IE*S B B B ffi & ^ § fc«> t (± . IES^«0MWI:^ 

W&COa s-deposite dttffitli, jM^MWt 

M^tf , s&ftiaa 5 0-3 0 o°o jy± 

*?y 7 -y v a 5 >-7m t'^x^^-^lfC'iOr- 

t v ^s B B B ««oiEii)i fe» izit . mmMimium 

[0162] mWMfcfc^Tii. fEii«Sr^ilS€ 
TBSH^tEffiSISfrB-f^-frTt J;<, BSE 

J: K i *g 9 B B {tW3iS^5it-^l» t 

B B B ffl* J ffM$#il. £ t tffoh<VX\ hhW£&m&£ 

[0163] matt, mt&jdifcuwt&tiffflii.. 

2 ju s BIT - iff* L < ii 1 /x s J2TF fc £ i t fr'if & I 

U„ i fitt^fi^ii. ISl0-1 000/im 
T"*0. fflffiC0#§{±, M^O. 1-1 OitmtW. 

*ts. zzx^-jt-^aymmr/mm^^it. t*- 
^sft^fLSo as 3—1 om/sgat 

*S^I±. !*-*<ti*^Bf!ffl^«#c^-A' 
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•bmukv*. *sffifflmaffio5o-8o%£?) 

Vshtih 1 0 vmrn^mt lx& h . 
[0164] ifjeast lti±, f . tfX 

mm oomwi^2wgati)^ a v-xt 

mk^itrnz, \z-^,m^^y^!v^- j m m 
«i o~2 0%) iz&*i-z>®Miwm<v>T^-z®m 

x\ m^m^mmmt, m^~^mmi/2 

JSLiLfc-t*. 

[0165] SW^I, 22fa?)V— f b-A£ffi 

§ 2#gcOb"-At"Sfe H B B^Srff-3 Z k tioTjfflttJ 

ftffb-ATi^I£ti£§Wifi. H-afc 
/MtUT^ 2#@^b-AT«£ B B B ^£ix£ 0 » 
SPBiNtrffcfcfr o o Mi, M^ttS 1 // mil 

iI£«ffiOSW»R 1 1 , M««*fES«l^It 

*r 2 ^JW^^u^fc'' -5 ;^-;ri|:fif.:^ 5 „ 

R 1 ^ifflgii, # B B B Mv-?//»MfmcfESi£ix£ =t 3 

k mmt5frt> i o hatfr 
i i t x\ -mcDimfmx'iiMm&mcD 

[oi66] ±tBfff*«Si±. ihimmm^- 
f-xzmmmm; w*miimz&. x l & < 

ft. S«EI§^C:fcfc:J:-5-Ct>f#&;h.4. *56BB«IB 
»ffi£fl«7)W&, R 1 fc R 2 coHJi/hS ^2f#jJ * t 

w sfofftizi^ RikR2kxim$ti&TBmfin 

0 (%) «T\ #«±5 (%) J3lTi: ! 3r*J:'5t1-4«D 

[0 167] 
[»2 4] 

2|R1-R2|/(R1+R2)X100 (%) 

m^h\ ri*u 7%m.<7>mzimftTfc. »R2 



*U 6-1 8%c7)i£ffltJ,Wf 
[0168] ^^ftlM^ffi^jiJS-fS^fttfi, « 

h coiiWt l^Zcolo <b titz^-fa 

fiffltt. Sb/TeJt^*4. 5gSJ;^±^^^t 
f±. iEia^ B B B t^D^<, 4. 5iO/hSV^{i 

t * o i^-f t s b /t e )ttm 

±. DVDH3l04f-Saiil±«faiiT"ii;, ^ b b h O*- 

wmt ix. mmnim z 1 0-3 onmtui 

1. SJJUittSitAWS LV^ 0 It, n/mtil. 
SjaLJi-CftitiOffSU^. n/miO±Rg(i, ®f4 
gJS. L<(i3SJSi:-tl>* i \ IBii^V-Pw^A' 
^ TX) v? _ P b t £ t'Mco^mz fc i 0 SEfkf 6 . S* 

[ 0 1 6 9 ] srts, =;A hyyxmmmz^wn^ 

IBfl*ffi*fflV^*^{i. Pe = Pb = Pr (Pr|±I 
*3K^V-) fc-WUTJ:^. Pe>Pri:LT^i5^* 
Sr#4i-|» i k t T'S S . 4 fc . *HBBWiBfii*a(± . 

mmw^mm^^txm^z t ffi^^r , aem/s 
mm/imm/ mm/mm k^o mmmxmmft 

IX IBSiS^ffl U— f' -3K t*- A & Att-t § ^o^^r 
^\ f*llJf /IBiiif /fiM t v •> 3 m 

ffi&X\ m&k l4S»fflA»feiB«B4fflV— »f-3tb"- 
A £ AStt S . V *t?> £ KfflAft ^ >f 7"«*|E««#:t 

hmmx'%&„ sttni. iti^sra^^€tfE«Ji 
[0170] R»&ffi*u j^aas^aft 

itJi<^sfee«*(i wfrWffifit* t a a ts txKimt z> 
mt&co-c , mnmmnwmmm±mtmmmsimz 

KikM-f&k%lt>iil„ ZZX\ ^miza^Xii. 
ffiWffifii* 0 . 5 Q/D&.T, mz 0 . 4 Q/DiitT^ 

Xli. 2 0 n Q ■ mJJUi 1 0 0 n Q ■ mOTglWH 
Sffirtlt:* § tf D T=5r < . tE&SB&W&T-t iz 
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[0171] mmmib lxi±, t^s-*>a. 
mmizmmx^ sr^s-^A-^t tris. a i t 

Ta, Ti, Co, Cr, Si. Sc. Hf, Pd, P 

t i>-nnmmmi:it-&thA 1 t> 

1 W,T %HTT* § . ^^a^SrtfS t . »b n 7 

[0172] mmizmmxz &m&&t t-ra. a g 

tTi, V, Ta, Nb, W, Co, Cr, Si. G 
e, Sn, Sc. Hf, Pd. Rh. Au. Pt. M 
g. Zr, Mo&V ; Mnfr^%Z>ffifrt>M&tirz'Ji-%:< 

t h~m?>muKmii$-#t&Ag-frktfmft>ti& „ 

g . P d&VC u &$>%&mfr$>J8tititi&&< t fc- 
?S 0 . 2 E=F%tt±. 3 %JJlTt* S> . £*I#;J«5r 

[ 0 1 7 3 ] its, a 1 ^^aaflii7ESco&#JH»A 
g^^«B7C^^it(5SWJL-C, ftfK&ffi 

„ sit Jifiiisu; < 7 m^Mmmmx- 
m&zti&ff. mmiizmxti m^mmm t &*bx 
mm *co&mwkte 2 js^ %ar t-tt, <mm 1 1 

«l±l xi aVXTbt I ZbMTt l\\ ttz. 
Wm<m*±itfMt&tZ&. R»~b£ 1 nm/ 

£. , ^Mft^Afiii, XJ^y?\ l zm^& J frk?-y 

•y fOl^A" >y { miii A r , N e , &tf X 

[0174] Kft/l^M?M£Kto£^tofc(i, Kit 

■tmii-c s § ** ft r ^ s - ? A^sg^^T'it js-t 5 o 

mzzm \tth zbhx%&« mm, mmmtf±% 
v w % ±* t -t h mm & m ^ , iskw jg t f emm <t o 
is tan * h mm * wYk%& , m. t «si t e> 
mmx , m *) m t a-^ 4 h mt^? , m -&mM<^ m 
mmmmmTxcom^mzmm^fk tizb^hi fz 

ib , Z tl L> 2 mm Wf?U l/ZM l \$7)V s ->7 A fc 

1^2 JioRitJi t-t5<rt**f§5. ; nm^co^m 

l^J¥§(±, nmjyjil 0 OnmSTSS. *f£ 

L<H5n mliLh 5 0 n m«Tt"S> l> . 

§ bimmm^+ftb^ &mmz& *) , J¥-r#"i. tsc 
mm^Mit-timmzhi . 

[0 17 5] ifc, KitifSr^ilft-r^itfi;. )5rM<D 



[0 176] 

^mmm^mm^mxfci „ 
mmmi 

1 . 2mmifT"f5-yJfy^"ffl^if ( h5-y?t°-yf- 
1. 6/xm.jffS^O. 5 3^m. ?f^§^3 7 nm) 

«Uc^M-t;i^ Filit (Z n S ) 80 ( s 

i 0 2 ) 20 «ifJf&7Onm. Ge 6 Sb 77 Te 18 |EIS 
S&17nm. ( Z n S ) 86 ( S i 0 2 ) 15 «HJf &4 
Onrn. A l 98i6 Ta (i5 M^2 2 0nm. itl^tl 

h £ 4 x< m^S tS-ffc LT , ffl^ 

[0 177] ;«fa^&, l'~f-fcfcg8 1 On 
m, b'-Afl^l 08/imX 1 . 5 umCOrtfr? 4 V— 
Hft"4 2 0 mW«50^V-t"WM H E lr£S:ffV\ § tfc, 
I^—f r -jR^7 8 0 n m . t° 7 9 7 -y T«0BHP»N A** 

0. 5 5of«gg-e, t-*^>it?, staiat& 

1 EM*o9 - 5 mWCOD CTOSB^Sii-, fe B B B l^^ 

[0 178]fO», iOr-i'X^tWLT, U-if- 
«^7 8 0 nm, h°7?Ty7°cDMPaNA0. 5 5^ 
IFffgatT. tRjtl 2m/s (CDfiOl OfSiS) - S 

*^n>y^ji|»S:4 3. 1MHz, Sfp^n^jaJiT 

2 3 . 1 -t y^O^frTlf rttE F >y&.W 

4iS^^° ^ - > '^'E F M^tl? y ^"Ay ^ - y 
[0179] iflfe^^-y*, |trao*sij*jt«3 

(n=3. 4. 5, 6, 7. 8. 9. 10. 1 1 IZMl 
Tm=l. 2, 2, 3, 3, 4, 5, 5, 5<3j:3tefl- 

gij-r^o ) ww^iMfflw, ie«^v-pw 

= 18mW, — Pe = 9mW, 7*^7— 

Pb=S4iAV-Pr = 0. 8mWt LX*—rt—74 

[0 18011^(42. 4m/s (CD^2M)Tff 
B*ff^-{±2kHzcoiSJHiSa3ii7^;l'^-&aL 

^fcojt. Ji--A-5>f b^rfridtci^O, t-f, 3 
T*^ 1 1 TiD^-^n^X^njVxmW^M 

t, mmxywzwse. r^mmitvtz. 

[0181] Mb LT, 11 T-?-? ( 2fg}«Jrr" 

1. 2 7-?-f?n») &5^|iJLT. #i^WXB, 
^-7/^XtMSri*fe^*^Sr*-t. 126 (a) iz^rt^ 
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H32. 4m/s tfcit^S^V-^tftrBm^o;! 

tt£07^-f o «! =1. 0X\ 2 
2 7v^?ng>T£>&. 

[ 0 1 8 2 ] |5l«t. 06 { b ) t^fv^X^iM 
/9. (m=5)flc#tt*»EU:. CD®»0 

ffi#tt£08(^-t o j8. =j9 5 =1.0 
y B^il 1 . 3 ngfC* -5 „ z\ CO i 5 

fc, 09t^W*#M£5$£&£Lfc. 8T 
-1 1 T-e-^^v-^^v^Tii-mco;! = 1 . 

[0183] ftfi-fWlL 09 t^^7l^#SttiS£ffl 

It. ^em<n, &nT-?~7 (DAJiimizftLX , B£ 

?g<Wifi„ 3 T~ 1 1 T<o&v-? fcjEBfcKML 
TMrf&;£# 1 T'#l>ifflftfc&-^o ^LT. ^co 

tzcovv ?mim < , 2 imuzLiza »&c Dstgco 

[ 0 1 84 ] 09 Kj^W*4HW2p$*fl!v* 
T, EFM^y^Afl^cO^-A-^-f h 

AWG5 2 O^ffll^. Z?)M, -l-V&mztVVXft 

S-frTfcBfSOV-^fc, 2fg)*ff£T"l 7. 5 ns 

htitz, 

[0185] =5ris, 7>yj*rt?->*3S&Lfz%fe. 
1. 6jum s jffg^O. Si$^3 7nm) 

eMit^y*-^ hM±t ( z n s ) 80 ( s 

i0 2 ) 2(l imW^7 0 nnu Ge 7 Sb 79 Te 14 |Eli 
«£17nnu ( Z n S ) 86 ( S i 0 2 ) 15 f&aJl£4 
Onin, Al 99 , 6 Ta 0t5 ^220nm, Ztl^tl 

3 - h £ 4 ju mM L mt LT*r -r 

[0 186] ;cOr>fX^Sr, f-jfcft8 1 0 n 



m, b*-Agfil08/imXl. 5 p.m(7V*.iV7 4 V— 
-ft" 4 2 0 mWWt7-?WM:&ft\ 3 
V— 7 8 0 nnu b° ■/ T ■/ TtOlsjPSN A# { 

o. 5 5oi?figST'\ t-^MK. mtmmtz 

1 0-TO9 . 5 mWWD C^Tl&IMfc^ feftU-^ 

[ 0 1 8 7 ] *<3flL r^T-f^fcfcfl/C* 
M78 0nm, t°-y x'T'/TcOHflPSN A 0 . 5 5c0 

wtmmmzT. mmi 9. 2m/ s (cDcoiem 

m) . S*y*n.y?Mi«6 9. 1MHz, T=14. 
5-tJtycr>m-X'Mb (c) fcjj^W*4HW2ra£fcffl 

^•cairttiBffawfis 1 iT«# B H H *:-?-^§riBiiL 

Jt. lEH^V-Pw^ 1 8mW. ffli^V-P e = 9m 
A--f7,X;\ ol 7-Pb=if4y\°<7-Pr = 0. 8mW 

[0 188] Sili2. 4m/s ( C D CO 2 f§3 ) T'It 
V\ B£fi-^(i2kHzco l «Jf$»S7^y-&»L 
fl^HH^O £ Iffl t L T D C X 5 >f X LTS! 

»fcofc. -ecofelfL 7-;y7^iii3. 

X^-X y'7^iil3. 2 7- / 0 , C D Sfgf0± 
PM 1 7 . 5-tJ m+ftltZT® ~> tz . 
[0 189] HSfeMl fclSIflfttLTEFMSU^ 

tmm i 

80 nm. tf-y^T-yTCOlHPftNAO. 5 5C0IM 
B(CT, Ml 9. 2m/s (CDC01 6fgM) , 
9vxv9WMk<o9 . 1MHz. T=14. 5t7f^cO 
^fff0 1 1 iZ^t. fflfC D - RWCO n - kfffltt 
(m=n-k. k=l„ n/mCOft/hfflfil . 1 ) 
^TSfFHlW^S 1 1 TC0# B B B«V-^ t 1 1 TCOX^.- 

[0190] IB»A°V-Pw= 1 8mW, M*^°V-P 
e = 9 mW, A' -f TX^V-P b =S^^V-P r = 

0. 8m¥t LX*-><>-7 4 biMZftifz* Ifrl 

1UI2. 4m/sT"ff-^&B^I>fc, B^ff 

ikitLX^fz . v ^(i 1 7 . 5 -ty#Sr^Ktffl^iU 
Se^I^ P ^Tfc -5 >t . B*&M: & § tub tz , 
n - 1 jffijj&co&&&3ffi>Vl'Xm$: X 0 ffl< Lfc 
IE»ly-^-*c0^tig^3I^-3^. ia«^v-p 

mm3 

1. 2mm)|tb77^t7f 1 . 6$yny^ffM» 
0. 5 3//m,?fS$ftl3 7nmC0b5'7^yyfflC0jf 
*ffML^^U*-^"^-MSIISS±t ( Z n S ) 80 

(SiOj) 20 «fllSr7 0 nm, G e 7 S b 78 T e 1 6 |E 
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&l&17nm, ( Z n S ) 80 ( S i 0 2 ) 20 «HJI2: 

4 5nm, A 1 99 . 5 T a„. 5 &&KMM% 2 2 0 nm 

(*»ffiK»tt i o o n q ■ nu mm&imo . 4 5 q 

. s n 5 -y * > ym<7) , mmz\mmk 22. 0 5 k 
h z <?mwmzn lx ± 1 k h z ( f m ) ^is 

Stut , HII (peak-to-peak) 30n mO 

[0191] 1 m/2 1 mmz^ *r ^ ^.^ 

— f '-ifcSft 8 1 0 n m , t"- AO Jlffitt 108/zmX 

mmm 1.5^ m^H^m^££«i#mtri»ifc: 

0 0-6 0 OmWWNV-SrBSI^tTMH'f^tT'?^. 
780 nm, b° -y ? T vTWfflPtN A= 0 . 

5 5<7)fftfs«T'\ /-/^f+tst^gi^ i m 

-9 9. 5raW©DC tKT«b b b it £ / , ISH it V^iVffy J 

a xzmh-ti'mi'ftr.tz* 

[0192] e»ft£fFtifl;:Ji, ^xf? ?ddui 

000 (Sl7 8 0nm, NA=0. 55) « 

1\ B^i±2fgatTfi 1 ^^ 0 iOi§-£<7)CD:7*--? 
•y h t LTO/y ?Of^ffl«i 17.5 Ir/WZhh. 

?-vm%mm<?MW&k ixmmmmw/-- 

f?hn-?^ttiAWG5 2 0^ffll* o 
[0 19 3] 41\ CDm&CDieim (19. 2m/ 
s) -CESfcfrofc. i«fflS^n-yi?JgI»T(±l 
4. 

( i ) at\ 0 1 4 iz^-t fimm& wzzm^fa 

JV^XMcDwkm3kft*WiMltz« fEii^ , 7-Pw i (i— 
K'2 0mW, A'>f7^7-Pbi i>— £T0. 8m 
WfcU V-^Wfte^V-Pei+l OmWtUc, 
[0 194] S-f, El 14 (a)C0±3(I, «i = It 
Uc^1l'JIB«^7^T\ >/£/3c t 

x Kr B mffi#tt& iffl^^ . * 7^7^ giants ± * 1 t 
>os^f#iirt(+, H3(d) iz^-fio^-^mm 

10 0%) £^MKi:£ltU ^tttKcD^^XKIffl 
fe#tt£0i 5(a) (c^Lfc. -XyrtfrxEffim^ 

ta«ifyf»«if (#IbW-?-^?fm^) 

* lT£j@jLfci:£$-CJ:'5*< SSWfiWttft t 

[ o 1 9 5 ] ei 1 4 ( b ) tz^ti j 

^)VXX\ ■*7JVVX&$®£ 1 . 5TT— mb LT, ^ 
IISOfB«^XEraffi#tt£^ftUc„ El 14 (b) 



tfe^T. «i ti«c (-gfi) tLx- y mzmtz-£ 

fZo 015 (b) t^MJgCOactjcStt^Ufc. ac 
= 1-1 . 5gST"{iS'®WtT^tfflS* { #^ixT^I> 

[0196] ( 2 ) ^;t\ «lpN7kXS(+a 
i =1, 0i =1. 5T"El7ELT, ftftJl^ 
J: 0 . v-^iisy-?-^ SOS'S 

■t h z. t i M 1 6 ayftm m> vux wmixmii 

tz„ m 1 6 tfeUtBtftJlt 0 . 5 T<7)iaili^7I^XK^ 
* HffiUnLstofi. v-^fi&iEilti iTtffi-3'tt 

Hi iTt^<5, mm'Jv ?t>m^tii>3kn-$:ML 

Jt. TC^SWiil lTV-^t 1 1T7-?W 
OigU^-yTt 1 lT-7-^wffffit|5li!Lt, 5fe 
SlieM^7PX^'ii^±^§t«i: Lit. d-IT, 2fga 
LT ^ h COX. 'J •/ ^ C0l$m&cr>±.mt 17.5/ 
7# (ns)t*l 11 Tim 1 . 2 

(us) izm^-fi „mi7, i 8rv 1 9 tii, 
[oi97]0i6 ( a ) «o i a frSMweaa; 

UT. 5fell«0»>7^a 1 ft{S#ttSri)f|^.^ 0 01 7 
(a) (b) <4*il«iV-^^i:-7-^|SI^e0a 
i -7-7 ^-^Hi^y ffiff'KT* 

*. 01 7 (b) iO, S-f. ^7^517. 5/7# 
BlTfc-C*4ai tLTO. 8-1. 8*qi^TJ>Si 

[0 1 98] 01 7 (b) 

F^McDl 1 T^ff^ilTV^V^T", iJttai = 1 1 L 
T. 01 6 (b) H^/J;o^afBii^7^Srffl^ 
T. 5tIM7AVkx/J 1 T^flafttSUftftfe. 018 
(a) (b) (i^-il^V-^^iiV-^ra^cO/S 

4. 0i =1. 3t\ imfmcD^-t^RV-z-tm 
mmhti, 0! =1-1. 7c7mmxmm^y^^ 
nt>tix^zztmfr& a .izxiz. =1. 5^ 
a^/§„ 

[ 0 1 9 9 ] § H 1 6 ( c ) l/ztfti. o 
#^7^^ffl^T. «! =1^/3! =1. 5ttT, 
ft«Ji<?)^7^7^/3m ^M&^Ufc. 01 9 

(a)av(b) (i^ix/n.-?-^^t-?-^r H m^/3 

/3m = 0. 7ifffft"EffS«V-^^tV-^P B m^' 
/3m =0-1. 8c9tKviffiHT£# ! 5:>'*'/?# J 

[020 0] JJUiiOai =K /3i =1 . 5, /3m = 
0. 8f:-r*Uf. FJtMOl lT-?-^^tft/hco^'.y^ 

(3) ±IE ( 1 ) Alt (2) W^H^TCt. «i =1 
±0. 5. /3i =1 + 0. tulB (^fiJIEii 

A;kXfg4rff}£2 ) MI2T^^-XtL 
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tz^)VxmW&^ 3T-11 E F 

> ^vxmwmm 2 o iz^tm *) xh h . 

[02 0 1 ] ttcbh. n^'fflit r>& 0 V-^^'n 
T= 2 LT, fcfc'U L(i2kLh.O^L WV-ytDfE 
SfcULT, m=Lffl<75Kiate»a!JU E»<7-Pw 

Pbi ^Bgift-AL^gigjj-^y^xKiaiSi £ 
[02 02] 

[12 5] «j + ^ =2 

«i +/3i =2 ( 2S i =Sm- 1 ) 

«m +/3rn = 1 ■ 6 

T= { 2 L+ 1 ) T^v-y J||E£i«*£-fi;. m= L fS 
fciMWU 
[02 03] 

[R2 6] «! ' +0i ' =2. 5 
«i ' +/3i ' =2 (2S igm-1 ) 
a. ' + 0. ' =2. 1 

t IX^S. 0. 2LT7-?i: ( 2 L+ 1 ) TV 

fflSBCO. 5T-folS*o(t6;i:-CIE!5iJfCV^. 
[0 2 04] H2 OT'tt «i T^nTV-^BUS^W 
■TI»a®T dl =0ttTV^o nfi4T1i- n 

fcJ:^ WffiEi^ypii;, «i =0. 8. ySi = 

1. 2 (2gigm-l ) t-£iLfc. n# 
*H&f)#£te(±, «i =0. 8. /3 1 = 1 . 2, a. = 
0. 7, /3, =0. 9T*0, «jR<50«^K{iai ' = 
1 . 0, 0 l ' = 1 . 5, a, ' =1 . 0. 0. ' = 

1 . 1 b L£o 3 T^^^^^llje^t", a, = 1 . 

2, yS j =1. 5X'ibi -5 i"3T7-^Mflfco % 
iy H2 0T'tt fBli^7kX[af]i:, 7f7/N7I/X|xra1 

§ § . gr H m t^jts t t hi a $ ^ s *> tt 

[0 2 0 5] lEIS^V-Pwi , A^T^^V-Pbi 
(i i ti^-f— £T\ Pw=20mW, Pb = 0. 8m 
WfcL£„ ii^7-Peii;10mWtUc„ 9 0*- 
hf* (}U0IES£ OHIfc^Sri-) tf>, #nT? 

-?M>'nTv-?fgov-?^;&tfv-:?is^ §^ 
nz y •/ y £ Msg 1 3t „ v- 7 satPv- y r B m«ten& 

02 1 (a) fc, ~?-7%Xf~?-7mc0i/>y?$:m2 1 
(b) t^Ut. -?-^^St>"-7-i?fa^(±(3(fiE«t 

0ia«^t^2-3+y&s^Lt-i>*\ 17. 5+ 

/S^TfcJRi^fc. *-^-7-Y hTti&<. 

b z h . § £> t 2 •+ y &fgft y v y $ *ut . 
[0206] (4) nm.(?Mmzm&vb9u-y7m 



X. CD 1 omMT'^-^-TM h*K»fe. -t**) 
i<?)^^S*yo.y^JW|fiIT{±2 3. l+y&T" 
J>&„ nS4|:iJUt!i «i T (Uigm) %mi 

«i =0. 5. £i = 1 . 5 ( 2sS i Sm- 1 ) T— 5£ 

[0207] -frM^y^&Jigl 2 2 fcjjttffi 0 f S> 
BP*>. n«««^CIl «i = 0. 6. /3i = 
1. 4, a. =0. 5. /fl. =1. 4f*0. 
•^■{Ctiai '=0. 6, j8i ' =1. 9, a B ' =0. 
6. /3„ ' =1. 8t L/S„ 3T CDM^CD&mmX\ 
a l =0. 8. /3j =2. 4T"* J ±3t"3T-7-^#Sr 

Kfcu 02 0T#A.fL3tlE»^7I^^^Sr-St=«-5^^ 
^o 7 ^«, 1 6/1 Ofg (HaStSibW) L 
T^L^Sitt*fJi5'tS. fEli^V-Pwi , am 
TXAV-PbifiW) i fcJ ^-f-£T\ 1 6fga 
B$t|Blt<, Pw=2 0mW, Pb = 0. 8mWtt 
fc. Mi^V-P e i, 1 6fgaSffc|BIt 1 0 mWi L 

[0208] 90^-^-5^ Vik (ttHHEISSrO Hit 

t/V-^^OfemSrH2 3 (a) fc. V-^&V'V- 
7mc0iS>y7%m23 (b) t^t. V-^4|aV'V- 

-5>f i 0 , ftEIEiij; 0 2-3+7^g«M^t- 
htK 17. 5-ty»jaTfcJR*-3t. 
[0209] 3r*j, *-^-7J hX'ii%< , -0, ?I 

£y?T7_ p e & W 1/ZfflM L X fl£ 2r -5 £ t i 

$^tc2+y#gs>>-'y^^st#sia/i 6 (5) mm 

Vffl&i. 1 lT-?-7ffl«^fiJIE«^7^i: 1 1TO 

v-^ram^^^^MOiiu^-y ( 1 1 t;^- 

y) 3T-?-i?ffl<?)-5>fJIES^7Pyfc3TV-^ra 
*^^§M03MU^-y (3T^-V) fcSrffl^T 
ys'— 7-f h^tf-o)^. 3TA7-y^9W-A- 

hf*. i ommz i iTJif-yix-^-yj b 
lx . 3 Ti^+ y r i-K/icoi&Tm ( d BJp.fi) 

*JH*ttt IXMfeliz (*-^-yJ bmHit) . S 

3T{+#nat:"^+co-rtL^ti>*\ s*wt3 

1 lTt tH2 0^fJ^T5CSr^-y.t«i T (1 

[0210] mAbmmu-ytmmbvmz-jibL 
tztt. i&mzmtti-tx. Wiriixm^tZ&M:: 

1 8imX\ =7 y hM*Jt2 0 d BtLh^'ff^ 

tit:* 7>y^?->%tmLfzi%>-&. nTv 
-y«, m.m.m^ B fM j Mz^m^fihz\bt£< . 
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1 0 2 11] =Qr*5, a±T"ffifflt^^t ffii^lEii/12: 

fe H B H tt«5llS&ff -5 fc t ; ^> , 7^ H B H £0*-ffl^&& 
^*S B B B T'* S i £ Wtofri tz „ j&fM8 t LTfifflfl-BKi 
«I2?#1\ *-fflt\ ffi|6]ffi^[llKLfc^B B H «itT- 

tzb. tt&mmxfo izt tz . 
mwu 

0. 6mmffCb77?t'yf0. 74 J um.3P§* ; J 
0. 2 7jum. il3^»3 0 nmiOh^-y^y^ffliOS 
LfcsK U hflfJlMUfc ( Z n S ) m 

(S i 0 2 ) !0 SIf^6 8nm, Ge 5 S b 77 Te 18 fE 
&l£l4nnu (ZnS) 30 (S i0 2 > !t Sil£ 
25nm, A 1 99 . 5 T a 0 . 6 ^#SM)i?r 2 0 0 n m 

(ft»fifi:*ft 1 00n£) ■ m, Mf jfiSMSO . 5 Q/ 

□ ) , M^i-^y^-m^^v ^mizi: ^mmttz,, 
t:x ey =? - h (c i xm 4 # m ^#«5f « 

§0. 6mm^«£l£9£iy^ffl£^T-f.*7i: 
U:. 

[0 2 12] ft&*lfcT4*?£*tLT:, HJjftM3t|H| 
V-f'-MSft8 lOnm, h"-ACO#f» 1 0 
8jum xffiflft 1.5// m^ffi P3J^fe^3K t-A 
tt^Tfi^T&Jt^ 5 i a tEBLT. «B« 3-6 m/ 
s-CiSL, 4 0 0~6 0 0mWc9A7-^H$tfLTtJ 

7V)HJP§RNA=0. 6 5c7)?M§T\ h5'^>^ 

ai/7 #x.v—#itpin:mM£ 1 0-f^6 mw 

[0213] fEiiff^fWltii:. A/kX-f y ?DDU1 

000 («I»6 6 0nm, NA=0. 65) 

1 0 S-MV^o Z(D%>&, 3 CDM£fi> 0 . An 
mTfo 0 . DVD ( 3 . 5m/sT". 2 6. 16 MHz) 

t n tm»mmt %h j 5 iz . #tsatjstfctts ? n ■/ 
7mnzm.%LLtz« 

[0 2 14]S-f, IE$i^«SS£DVDtf54. 8fgJI 
tffiS-tS16. 8m/ s (?n7?Hffll 2 5. 9 
3MHz, ?n y?mW7 . 9 n s e c ) Lt\ 02 
5 3 1 4 TKHi&4HWLT *nS 

^IEfi^7P^t^TMfL£ 0 ~?-7mii 1 4 Tfc 
L£„ IBi^V-Pw^l 5mW, Iivt7-Pe = 5 
mW, A'jnA7-Pb = 0. 5mWT'- St t-£„ 
W^-HBWKIBfcTw, A>f T^^y-RSWKfflS 
TbtL. Tw+Tb = 1 Tfc LT. 1 4jWOT«Pwt 
PbSrffSJtLJt^ (02 5 (a) ) t. Tw + Tb = 
2Tt t-T, 7J^$WPwfcPb£t^U>*§£(02 



5(b)) W2^*llH:-^, S^ff^lEli-?-^ 
&ft<7&m&e>Twe>Tizftt&}t (Tw/T) ffifftt 

£fWUc 0 2TJWHI«Tw/T*U . 0<7)*§£t\ (i 

fc&ofc. 0. 5*ifT1i^t'W^#^fLTfcD. 

ie«; ^-mmmm^+mtz * . iag_t#*cFjg. l 

TV^t#;i i£t, Tw/Wl. 0iy.±OiE 

mHtitztzibt%iLt>tih„ Stt. Tw/T^'l. 5 
^tt^St, ^iliS(i5%i0t/h$<^D. 
J^t^ofc (KHhT) . -^r. lTJWIB^^ii, -f 

<x <^mm ?$m mm < . I^» t 
n*ra t j^aifif bi t s m&% t && t^^tz^t^ 
[0215] \$±<rym%frb. mmm^vm&sm 

2 1 tlit 3 X\ >J?% < t h 2 S i S m - 1 e> +^MIE 
$i^°;^|ftfet>T. eei = ai' =1, &i = &i' =1 
fcSm^i^ffiUCi:^!,. 881, vc. ±|E 
fa^* 5 , 14m/sat/17. 5m/s (DVDIS 
iS 3 . 5 m / s CO 4 & tf 5 {S3 1 ffl i ) WffiJBaETSa 

fc*»t=flr** 1 33gU'«^->' (8TA7-y) t. 3T 
v- ? ffl<D#Mi; t 3 T so v- 9 IS£ t j6> ^4 
iJftDjEU^-V (3W-y) tSrffl^T. 
A'-5-f hS-tf^^Jto 3T.A°^-y&9[IW-A'-7 
-f 1 O0St8T^^-> A*-5>f hL- 
T, 3Tfi-^£D^-vUrK;^fiT*Sr^-^-5-f 
b?iiJ:tt tTsR^/i^ DVDt^ltfEli^Sfc^^J; 
d*13ttS«^n.y^j5]fflfc^aSr-5EtL.T, ^tl-f 
ii;?.;t-'i- v f hfg*ifcSr*fe^fc 1 4m/ s 

&V1 7. 5m/s^ti-?'tlt"2 5 d BJ^JLh<7)ffl^ff t 

[ o 2 1 6 ] § tuia^|iJia«^7i/x^4i^a;3 1 

, MS 2 T £ £ L tyWXftffli& Z 3 
T~l URUl 4T?-?^^^5EFM+tIi 
TOi*»a[14m/saV16. 8m/s (DVDS 
M3. 5m/scr>4f§mRV4. 8®%) iZttlXftft 

~>tz„ Ammzanh^u^^mm^ii 04. 9mh 

z, ^Py^MIJ!ii9. 5nsecT"&0, 4. 8fgS 
tfc(«^D./^jg«(il 2 5. 9 MHz. ?0'y? 

7 . 9 n s e c Xh h . ftffr^^^^^ 
(±02 6t*-raDt"fcl> o n*i«. -3S9-?-?j| 
4 { nT= 2 LT (fc«ft, Ui2£Ui<^S) 

[02 17] 
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[jR2 7] T dl + a 1 = 2 (T dl = 0. 9 5) 
/3 i _ 1 + « 1 = 2 (2^i^m-l) 
fcU — n#3f», ->S^-?MnT= (2L 
+ 1) TCO*§-£\ V-^cOlBSititLT, V-?£m= 
LffleoEiafcJHM L . !B3i>M'XBiaa i T&lftr:" , < 

[02 18] 

[1*28] T dl ' +«/ =2. 0 5 (T dl ' =1 ) 
/V +« 2 ' =2.45 
/S^j ' =2 ( i Sm- 1 ) 

jS.-i ' + «.' =2- 45 

fcUt. -c0*§-£\ L=2T*(±/V +a 2 ' =2. 9t 
U a B =l, a.' = « m + 0. 2 = 1. 2tLt. 
[0219] -IrLT. LS3^I1 ^Eli^VPX 
S¥(±. ai' =«i=K /3i' =/3 i= l (2SisSm- 
1)T- SfcU «, = «,' =lT-£i:Lfc. 
LSs2T*i±, «! = «r =1. 0 0. = j8 B ' = 

0. AX'nliZi. L£. §^t3TC0%^(4. 

T dl =l. 15, ai =l. 2. j8! = 0. 8T"*>J:3i* 
3TV-7g£ftfc. &i>, 02 5T"(±, ffl&Vl'AS. 

[0 2 2 0] TX^V-Pbi(±itJ:J?>-f— £C0 
ffiPb = 0. 5mWfc U Mi^V— Pe&4. 5 mW 
IBii^V-Pwit itife-f— £i:L9llI* 
-;<?-9>f ffgcOX^- 7-- ? O -y^fc^lffl 

-Pr = 0. 8raW, 8&SJK3. Sm/sT'fr-^c ^ 

•fticr>imWiMiz$5^xi>m2 7 co ( a ) ( b ) 

^ i 3 lEil^V- 15.0 mWtfcuTX •/ ■ 
7-^n7?y7M10 SEPISii 6 0 %&. 
±Srl?igLTV^ 0 |ifcR t0P t4»18%'Cftofc. IE 
S£a°7- 15.0 M£#1f SrilSl 

fcfci*. H27C0 (c) iZtftXoliZlOOOOW&t 
nx'/y- 7- ■ ^07;y'7?fil l%aTX'fo~> 

[022 1] iBia^T^X^tMLT. frlEvi- 

f ! Bib 3 «t0 2 8 tiifrtv wo?. 

#Mfi-ffi£fflWC E FM+^lfflfi^-fBJJ^DVD 2f§3 
tffiS-tSISaE7m/s, ?n.y?ffl«5 2. 5MH 
z (?0 7 ^JWKS 19. 1 n s e c ) X'§EMZ'fT%: ^ 

tz. 4fgasv'4. 8fg)ifE«tiBiatAwrx^°7- 

£-J£Pb = 0. 5m¥t U M*^° T 7-Pe^4. 5 
mWt Lit 3 it, iEii^V-Pwi h i i £>-f-5£ 

•y^t^MScOlEii^V-ffifftt^ilSL/t. 02 7 
( a ) fttf ( b ) iZ^-fX 0 fc, IE«^°7- 13.0m 



WTX-yy ■ 7- ■ ?n>y?i^?J±8%*«.. StUK 
f±5 7%J3Lt£|gai/CVv6. R t0S ,imi8%X$>r> 
fc. tEJt^V-l 3. H££tt£ 
fflBELfcfc;^ 02 7 (c ) tS^tidfc, 1000 
OiatUvi/'-'y-- ?ny^>?lii 1%JJIT 

izx^xizt^zmtL^p^tz,, 

[0222] VJ±£ 0 . ^fflfE«^X|Mi^i£3 KM 

o'v vfc; \7Px^SK1£ ^itti^T, dvdi 

aco 2 <^ 4 . 8 fga t ^ 3 ^htcoies*^ 

tiot, Witf, DVD^f-n'JTti)!.™ 
24mm4^85 8 mmCO^SKHt&^T . [UIe^jS 

[0223] 

cOffi^L s311EiiHL*^f£fc&&„ tnvtli. IE« 
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